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Preface 
 
 The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-Based 
Practice Centers (EPCs), sponsors the development of evidence reports and technology 
assessments to assist public- and private-sector organizations in their efforts to improve the 
quality of health care in the United States. This report was requested by the NIH Office of 
Medical Applications of Research as a background paper for the State of the Science Conference 
on Diagnosis and Management of Ductal Carcinoma in Situ (DCIS). The reports and assessments 
provide organizations with comprehensive, science-based information on common, costly 
medical conditions, and new health care technologies. The EPCs systematically review the 
relevant scientific literature on topics assigned to them by AHRQ and conduct additional 
analyses when appropriate prior to developing their reports and assessments. 
 To bring the broadest range of experts into the development of evidence reports and health 
technology assessments, AHRQ encourages the EPCs to form partnerships and enter into 
collaborations with other medical and research organizations. The EPCs work with these partner 
organizations to ensure that the evidence reports and technology assessments they produce will 
become building blocks for health care quality improvement projects throughout the Nation. The 
reports undergo peer review prior to their release. 
 AHRQ expects that the EPC evidence reports and technology assessments will inform 
individual health plans, providers, and purchasers as well as the health care system as a whole by 
providing important information to help improve health care quality. 
 We welcome written comments on this evidence report. They may be sent to the Task Order 
Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither Road, 
Rockville, MD 20850, or by email to epc@ahrq.gov. 
 
Carolyn M. Clancy, M.D. Jean Slutsky, P.A., M.S.P.H. 
Director Director, Center for Outcomes and Evidence 
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality 
  
Beth A. Collins Sharp, R.N., Ph.D. Shilpa Amin, M.D., MBsc, FAAFP 
Director, EPC Program EPC Program Task Order Officer 
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality 
  
Jennifer Croswell, M.D. 
Acting Director 
National Institutes of Health Office of Medical  
  Applications of Research 
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Structured Abstract 
 
Objectives: Systematic synthesis of the published evidence about incidence, risk factors, and 
management options for women with ductal carcinoma in situ (DCIS) of the breast.  
 
Data Sources: Original epidemiologic studies were sought from several databases to identity 
articles published in English between 1970 and January 31, 2009. 
 
Review Methods: Incidence of DCIS in the general population and among women at greater risk 
of breast cancer and patient outcomes after diagnostic magnetic resonance imaging (MRI) or 
sentinel lymph node biopsy (SLNB) were abstracted into the developed standardized form. 
Patient outcomes after breast conserving surgery with or without adjuvant radio- or 
chemotherapy or after mastectomy were compared from randomized controlled clinical trials 
(RCTs) and observational studies.  
 
Results: Three hundred seventy-four publications were eligible for the review. Rarely diagnosed 
before 1980, the incidence of DCIS increased by 270 percent since 1987 to 37.5 per 100,000 
women in 2001, partially due to increased use of mammography with no good evidence of 
overdiagnosis (63 publications). Incidence was higher with increasing age, breast density, and 
family history and lower among physically active women and aspirin users (29 publications). 
Tamoxifen did not prevent DCIS at longer followup in women at high risk of breast cancer (two 
RCTs). No good evidence was identified around the optimal use of MRI for treatment planning 
(64 publications). Case-series from academic centers reported that around 5 percent of women 
with final histological diagnosis of DCIS had positive sentinel nodes and 1 percent were 
upgraded to metastatic cancer with no significant differences in outcomes (50 publications). 
Good evidence from five RCTs (ten publications) suggested that breast conserving surgery with 
adjuvant radiation reduced ipsilateral (the same breast) tumors by 53 percent with no differences 
in mortality or contralateral (the second breast) cancer. One RCT demonstrated that adjuvant 
chemotherapy reduced ipsilateral and contralateral cancer. Ten-year post diagnostic survival was 
more than 98 percent, while the rates of ipsilateral cancer were around 10 percent (133 
publications of 64 observational studies). Major risk factors for ipsilateral cancer were younger 
age, larger tumor size, comedo necrosis, and positive surgical margins. Limited evidence of 
worse incidence and advanced outcomes in racial subgroups varied across the studies. 
Inconsistent evidence suggested that Her2 receptor and negative estrogen receptor status were 
associated with worse outcomes. No good evidence was found that adjuvant chemotherapy or 
mastectomy can improve outcomes and there was no evidence on natural history of DCIS or on 
quality of life among women treated for DCIS. 
 
Conclusions: Incidence of DCIS continued to increase with no evidence of overdiagnosis or 
effective preventive strategies. There is a need to better identify problematic lesions from 
mammography that are most likely to contain some invasive breast cancer. Most prognostic 
factors for invasive breast cancer are also prognostic factors for DCIS. The role of MRI and 
SLNB should be investigated as tools to improve pre-surgical decisonmaking and staging. Breast 
conserving surgery with adjuvant radiotherapy can benefit all women, though the absolute 
impact may be small for some women. Ongoing trials will shed light on the optimal clinical 
strategy for treating DCIS.  
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Executive Summary 
 

Introduction 
 
 Ductal carcinoma in situ (DCIS) is noninvasive breast cancer that encompasses a wide 
spectrum of diseases ranging from low-grade lesions that are not life threatening to high-grade 
lesions that may harbor foci of invasive breast cancer. DCIS is characterized histologically by 
the proliferation of malignant epithelial cells that are bounded by the basement membrane of the 
breast ducts. DCIS has been classified according to architectural pattern (solid, cribriform, 
papillary, and micropapillary), tumor grade (high, intermediate, and low grade), and the presence 
or absence of comedo histology. Prior to the advent of widespread screening mammography, 
DCIS was usually diagnosed by surgical removal of a suspicious breast mass. DCIS was rarely 
diagnosed before 1980, but currently about 25 percent of breast cancers diagnosed in the United 
States are DCIS.  
 

Methods 
 
 Studies were sought from a wide variety of sources, including MEDLINE® via PubMed®, 
Scirus, Cochrane databases, websites of the Sloane Project and of the International Breast Cancer 
Screening Network (IBSN), and manual searches of reference lists from systematic reviews and 
consensus conferences. We searched the database of the registered clinical trials 
www.clinicaltrials.gov to identity ongoing research relevant for question 5. We updated our 
search in February 2009 and include articles published through January 31, 2009. 
 We reviewed abstracts to confirm eligible target populations of female adults to examine 
incidence of DCIS and adult female patients with treated or untreated DCIS. 
 

Results 
 
 The incidence of DCIS has risen from 1.87 per 100,000 women from 1973-1975 to 32.5 per 
100,000 in 2004. The incidence of DCIS increased in all age categories with the greatest rise 
among those older than 50 years of age. Age adjusted DCIS incidence rates increased 7.2-fold 
from 1980 to 2004. The annual incidence among those older than 50 years of age demonstrated 
an exponential increase from five per 100,000 in 1980 to 59-77 per 100,000 in 2004. 
 While other countries have also observed increases in DCIS in recent years, no country has 
experienced as steep an increase in DCIS as the United States. The increase in DCIS has not, 
however, been uniform across histologic types. Comedo histology is associated with a 
particularly high risk of recurrence and has been stable over recent years. In contrast, low-grade 
DCIS, generally considered to be less likely to recur or develop into invasive breast cancer, has 
accounted for the majority of the recent increase.  
 Many studies point to increased use of mammography as the likely explanation for the 
increased incidence, but the increased incidence cannot be entirely explained by an increase in 
screening. Cumulative incidence per 1,000 mammograms increased from 0.9 in January 1997 to 
1.7 in December 2003. We assessed the impact of screening by comparing patterns of incidence 
using two different definitions: DCIS incidence per 100,000 female population and per 1,000 
screened women. Incidence of DCIS in the United States increased over time according to both 
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definitions. Older women had higher incidence according to both defintions. Proportional 
changes, when compared across the studies, tend to be larger for incidence per 100,000. The data 
revealed greater inceases over time in incidence per 100,000 population than per 1,000 screened.  
 Several risk factors are associated with DCIS. Less educated women (<high school) had 
greater cumulative incidences of DCIS than women with higher education. Registry data 
consistently show that the odds of DCIS increase until age 65-69 and then decline. The odds of 
DCIS were 3.7 times greater among those older versus younger than 60 years. Age at menarche 
was not associated with DCIS. Age adjusted incidence of DCIS was the highest among 
Caucasian women followed by African American and Asian-Pacific Islanders.  
 Physically active women had a 34-47 percent reduction in adjusted odds of DCIS. There was 
no consistent association between use of hormone replacement therapy and DCIS incidence. The 
Women’s Health Initiative, which randomized post-menopausal women to hormone replacement 
therapy (HRT) or not, has not commented to date on the impact of HRT on DCIS incidence. This 
pattern of no impact of HRT on DCIS incidence is in stark contrast to the increased incidence of 
invasive breast cancer associated with HRT. The association between use of oral contraceptives 
after 35 years of age and DCIS was significant in the World Health Organization (WHO) 
Collaborative Study of Neoplasia and Steroid Contraceptives but not associated in a case-control 
study based on the state cancer registry in the United States. The studies that examined the 
association between DCIS and age at first live birth compared to less than 20 years found a 
significant increase in the risk of DCIS among those who had their first child between 20 and 29 
years and more than 30 years of age but not among other age categories. Women with four or 
more children had a 38 percent decreased risk of DCIS. Women with a family history of breast 
cancer or who were carriers of the BRCA mutations also had higher rates of DCIS than women 
with no history. 
 Randomized trials of tamoxifen or raloxefene for the primary prevention of breast cancer 
have shown mixed results for preventing DCIS. Studies, such as the Study of Tamoxifen and 
Raloxefene (STAR), Multiple Outcomes of Raloxefene Evaluation (MORE), and Continuing 
Outcomes Relevant to Evista (CORE), along with the NSABP P-1 trial, all show tamoxifen to be 
effective in preventing both invasive breast cancer and DCIS. Raloxefene, in contrast, while 
associated with decreased risk of invasive breast cancer is not associated with decreased 
incidence of DCIS.   
 The presence of multicentric disease is generally considered a contraindication to breast-
conserving surgery. Thus, when magnetic resolution imaging (MRI) detects multicentric disease 
in women with DCIS, treatment recommendations for some patients will be influenced. Among 
patients with DCIS, the sensitivity of detecting multicentric disease is generally higher with MRI 
as opposed to mammography. Breast MRI can potentially influence treatment decisions by 
providing more accurate information on the size and extent of the known DCIS. Such findings 
may determine the choice of breast-conserving surgery versus mastectomy or the width of 
excision margins. In addition, accurate preoperative assessment of tumor size may reduce the 
need for subsequent surgery to excise involved margins. Given the growth pattern of DCIS, 
accurate histological determination of size and extent can be difficult. Moreover, limitations 
inherent in tissue processing make tumor measurement difficult. Finally, determining DCIS size 
is limited by the difficulty in reconstructing the 3-diminsional extent using 2-dimensional 
pathology slides. As a result, pathological examination can overestimate and underestimate 
tumor sizes depending on the plane of section. Some authors have argued that MRI 
measurements may be more accurate than those in the pathology laboratory. There is a low level 
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of evidence that MRI does not improve patient outcomes in women with DCIS and a low level of 
evidence that treatment utilization was changed according to MRI results in 20-25 percent of 
women with DCIS. The results of studies comparing mammography with MRI have not been 
consistent, with some reporting that MRI was equivalent to mammography and others reporting 
that MRI is more accurate for determining the extent of DCIS.  
 The overall incidence of sentinel lymph node (SLN) metastases is unknown, but one study 
reported the overall incidence of SLN metastases to be 9 percent. The incidence of SLN 
metastases was higher for patients with ductal carcinoma in situ with microinvasion (DCISM) 
compared with those with DCIS. The incidence of pN1 metastases was very low for patients with 
pure DCIS. Methodological problems, including small numbers and use of highly selected 
patients, make evaluation of sentinel lymph node biopsy (SLNB) for DCIS challenging. We were 
unable to find any study that directly compared important patient outcomes (survival, recurrence, 
and quality of life) after SLNB versus no SLNB.  
 In a previous review by the Agency for Healthcare Research and Quality (AHRQ), 24 
percent of stereotactic-guided automatic gun core needle biopsies that resulted in a diagnosis of 
DCIS were found to have invasive cancer upon surgical excision. For stereotactic guided 
vacuum-assisted core needle biopsy this rate was 13 percent. The incidence of SLN metastases 
was 5 percent for women with an original diagnosis of DCIS and a final diagnosis of invasive 
cancer. However, all patients with SLN metastases had a final diagnosis of invasive breast cancer 
after excision or mastectomy; thus, no women with a final diagnosis of DCIS had SLN 
metastases. Since about 15 percent of patients with DCIS identified on core needle biopsy are 
diagnosed with invasive breast cancer after excision or mastectomy, the feasibility and accuracy 
of SLN biopsy after excision is relevant to decisions regarding surgical management of DCIS. 
Most studies demonstrate that SLN biopsy is feasible after excision, but the results from studies 
evaluating the accuracy of SLN after excision are not consistent. An analysis from the National 
Surgical Adjuvant Breast and Bowel Project (NSABP) B-32, Krag et al. reported that the SLN 
biopsy false negative rate was significantly increased after excisional biopsy compared with core 
needle biopsy or fine needle aspiration (needle biopsy, 8.1 percent; excisional biopsy, 15.3 
percent).1 
 The risk factors for DCIS outcomes are different from those for DCIS incidence. Estimates 
of the impact of the characteristics of women or their tumors on survival show a surprising lack 
of depth and, with few exceptions, is limited to studies of local DCIS or invasive recurrence. 
This is likely due to the low incidence of outcomes other than invasive recurrence, even after 10 
years. Positive surgical margins are consistently associated with increased DCIS and invasive 
breast cancer recurrence. In general, larger tumors were associated with higher rates of local 
DCIS and invasive recurrence than smaller tumors. While labeled somewhat inconsistently, 
tumors assigned a higher pathological or nuclear grade (3) have a consistently higher probability 
of local DCIS or invasive recurrence than those at intermediate or low grade (2 or 1). In multiple 
reports from the same institution using a moderate sized cohort, the lack of calcification was 
strongly associated with DCIS or invasive carcinoma recurrence. Younger age at diagnosis is a 
consistent adverse prognostic factor for DCIS outcomes. Women over age 50 consistently have 
reduced risk of DCIS or invasive recurrence than younger women. The association between 
positive family history and DCIS or invasive breast cancer recurrence was reported in four 
studies. 
 Studies of racial differences in DCIS recurrence paint a somewhat complex story. When 
adjusting for demographic factors alone, African American women are more likely than white 
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women to experience a recurrence. However, the studies that adjust for a more detailed set of 
tumor factors find no difference between racial groups. This suggests that there may be 
differences in the tumors between African American and white women. This finding needs to be 
further explored. There is only one study reporting outcomes after DCIS diagnosis for Native 
American women, and that study included only 82 subjects. Further work is needed to examine 
the outcomes of DCIS in this population. 
 Several markers of tumor aggressiveness in invasive breast cancer are not well studied in 
DCIS. Estrogen receptor (ER) positivity has been linked with a decreased risk of recurrence in 
several small studies. The rate of ER testing, however, is quite low (20 percent). Ongoing trials 
of tamoxifen and aromitase inhibitors may contribute to more routine testing of ER status in the 
future. 
 Her2 positivity has been linked to increased risk of recurrence. This also is rarely tested and 
has been reported in small studies only. The promise of treating Her2 positive tumors with 
trastuzumab is being studied in ongoing trials and points to the possibility that Her2 evaluation in 
women with DCIS might become more common.  
 Studies of treatment show that outcomes are superior for women whose DCIS is treated 
rather than untreated. Whole breast radiation therapy following breast conserving surgery (BCS) 
is associated with a reduction of local DCIS or invasive carcinoma recurrence but has no impact 
on breast cancer mortality or total mortality. Randomized trials, including NSABP-17, report that 
whole breast radiation therapy following breast conserving surgery is associated with a reduction 
of local DCIS or invasive carcinoma recurrence but had no impact on breast cancer mortality or 
total mortality. Both randomized and observational studies consistently reported a statistically 
significant decrease in local DCIS or invasive carcinoma associated with receiving whole breast 
radiation therapy (RT) after BCS. The population impact of the additional treatment of 
approximately 114 recurrences per 1,000 women treated would be avoided over 10 years through 
use of radiation. No trial has found a reduction in breast cancer or all cause mortality associated 
with the use of RT following BCS. RT did not eliminate the impact of adverse prognostic factors 
such as involved margins and tumor size. Multiple observational studies confirm lower rates of 
local DCIS or invasive cancer for women undergoing BCS+RT over BCS alone. We found no 
study suggesting that the relative effectiveness of BCS+RT versus BCS alone is different in the 
presence of adverse prognostic factors such as larger or high grade tumors, positive margins, or 
comedo necrosis. 
 While not studied in a randomized fashion, several observational studies compared outcomes 
between mastectomy and BCS or BCS+RT. They found women undergoing mastectomy were 
less likely than women undergoing lumpectomy plus radiation to experience local DCIS or 
invasive recurrence. Women undergoing BCS alone were also more likely to experience a local 
recurrence than women treated with mastectomy. We found no study showing a mortality 
reduction associated with mastectomy over breast conserving surgery with or without radiation. 
This lack of benefit is particularly striking since clinically larger, multicentric, and more 
problematic tumors will be more likely to be treated with mastectomy than BCS with or without 
radiation. 
 The NSABP-24 assessed the value of tamoxifen following DCIS diagnosis and found it 
reduces risk of recurrent DCIS or invasive carcinoma. The trial found that tamoxifen was 
associated with a 50 percent reduction in contralateral disease and of breast cancer mortality but 
had no impact on all-cause mortality. Adverse events were consistent with tamoxifen’s usual 
profile. 
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 Clinical issues that are the subject of ongoing investigations are the value of aromitase 
inhibitors for preventing local DCIS or invasive recurrence or contralateral disease. Finally, trials 
are examining whether trastuzumab (herceptin) is effective in treating DCIS that is Her2 
positive. These trials would benefit the 26 percent of women whose tumors are positive for this 
adverse prognostic indicator. 
 There are also ongoing trials examining whether accelerated partial breast irradiation (APBI) 
is equivalent to whole breast irradiation for treating DCIS. There are three accelerated radiation 
protocols, all of which reduce the time needed to complete therapy from 6½ weeks for whole 
breast radiation therapy to between 1 and 5 days. The treatment is focused on the area 
immediately around the lumpectomy site, the area where recurrences are most likely to occur. 
Three approaches to APBI are currently being investigated: Intraoperative Radiotherapy 
(IORT)—1 day of treatment, Intracavitary Brachytherapy (MammoSite®)—5 days of treatment, 
and 3-D Conformal/External Beam Radiotherapy—5 days of treatment. 
 

Future Research 
 
 Important scientific questions that deserve further investigation include gaining a better 
understanding of the relationship between mammography use and DCIS incidence, whether it is 
possible to modify current imaging technologies or screening guidelines to better identify lesions 
that are unlikely to become clinically problematic as well as tumors that are likely to contain 
some invasive component.   
 The following proposed recommendations are organized by the original questions: 
 
Question 1. What are the incidence and prevalence of DCIS and its 
specific pathologic subtypes, and how are incidence and prevalence 
influenced by mode of detection, population characteristics, and 
other risk factors? 
 

1. Is DCIS over-diagnosed? Does diagnosis of DCIS represent an opportunity to prevent 
invasive breast cancer? Is screening specifically for DCIS important?   

2.  Is it possible to distinguish between DCIS that is likely to progress and DCIS that is 
unlikely to progress? Can molecular profiles determine the clinical behavior of DCIS? 

3.  Is it possible to use existing imaging technologies to distinguish between invasive and 
noninvasive cancer or between problematic and less problematic lesions? 

4. The most appropriate methods and time intervals to screen women at high risk of breast 
cancer with mammography or MRI are not well established. The value of MRI 
screening in high risk populations is unclear and should be addressed in future research.  

5. Pharmacological prevention of DCIS with tamoxifen or aromitase inhibitors requires 
future investigation. One study found that while drug administration was effective in 
preventing DCIS, the effect was not maintained once drug use stopped. Future research 
should clarify long-term effects of chemoprevention on incident DCIS especially in 
women with high baseline risk of breast cancer  
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Question 2. How does the use of MRI or SLNB impact important 
outcomes in patients diagnosed with DCIS? 
 

1. Can breast MRI (or other preoperative imaging evaluations) accurately predict invasive 
breast cancer among DCIS patients originally diagnosed with core needle biopsy? Since 
invasive breast cancer is treated differently than DCIS, accurate preoperative 
determination can influence treatment decisions (i.e., SLN biopsy).   

2. Can breast MRI identify key factors that can assist with choice of surgical treatment 
more accurately than mammography?   

3. Among patients with a final diagnosis of DCIS or DCISM, what is the clinical 
significance of pN0(i+) or pN1mic SLN metastases? Do these patients have a worse 
prognosis? Should axillary lymph node dissection be performed for these women? 
Should these women be considered to have invasive cancer or be treated as cases of 
DCIS? 

 
Question 3. How do local control and systemic outcomes vary in DCIS 
based on tumor and patient characteristics? 
 

1. Does the risk of local DCIS recurrence, invasive cancer, contralateral disease, or breast 
cancer mortality change with time from initial diagnosis? The answer has important 
implications for a discussion of the optimum post-diagnostic surveillance strategy. The 
optimum surveillance/screening strategy depends to a great extent on how the risk 
changes over time and how the sensitivity and specificity of current screening 
modalities can be optimized. 

2. What factors are behind differential patterns of DCIS recurrence between African 
American and white women? The ability to eliminate much of the apparent disparity in 
outcomes points to important differences in tumors between African American and 
white women. Whether these differences are modifiable (e.g., tumor size, positive 
margins) or nonmodifiable (grade, ER status) is unclear. There is presently a total lack 
of information about DCIS in Native American women. The key question for this group 
is simply, how are Native American women experiencing DCIS? 

3. Are the similarities between prognostic factors for DCIS and invasive breast cancer 
great enough to recommend similar diagnostic workups or is there value in creating a 
DCIS-specific prognostic index?  

4. Is there value in routine testing of ER and Her2 status for DCIS? 
 

Question 4. In patients with DCIS, what is the impact of surgery, 
radiation, and systemic treatment on outcomes? 
 

1. Given that the lack of evidence that BCS+RT provides any mortality benefit and the 
number of local DCIS or invasive recurrences per 1,000 women treated is small, is 
there benefit in routine use of RT following BCS?  

2. What is the role of partial breast radiation? What is the preferred technique of partial 
breast radiation? 
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3. Since RCTs show that RT after BCS does not remove the negative prognostic impact of 
positive margins, understanding the optimum management to counteract this effect is 
essential. What is the optimum definition of positive margins? Should patients with 
close margins undergo re-excision?   

4. The role of tamoxifen and aromatase inhibitors is of current interest and will be 
influenced by the ongoing NSABP trials. Is the benefit of tamoxifen or aromitase 
inhibitors to provide treatment for the primary DCIS or primary prevention for a future 
new primary DCIS or invasive cancer. This question acknowledges that history of 
DCIS or invasive breast cancer is a risk factor for DCIS or invasive cancer incidence.   
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Chapter 1.  Introduction 
 

Overview 
 

 Ductal carcinoma in situ (DCIS) is noninvasive breast cancer that encompasses a wide 
spectrum of diseases ranging from low-grade lesions that are not life threatening to high-grade 
lesions that may harbor foci of invasive breast cancer. DCIS is characterized histologically by 
the proliferation of malignant epithelial cells that are bounded by the basement membrane of the 
breast ducts. DCIS has been classified according to architectural pattern (solid, cribriform, 
papillary, and micropapillary), tumor grade (high, intermediate, and low grade), and the presence 
or absence of comedo histology. Prior to the advent of widespread screening mammography, 
DCIS was usually diagnosed by surgical removal of a suspicious breast mass. DCIS was rarely 
diagnosed before 1980,2 but currently about 25 percent of breast cancers diagnosed in the United 
States are DCIS (Figure 1).3  
 
Figure 1. Trends in the incidence of DCIS and invasive cancer (1975-2005)4  
 

 
 
 While studies of the natural history of invasive breast cancer are rare, there is general 
consensus that DCIS represents an intermediate step between normal breast tissue and invasive 
breast cancer. Since excisional biopsy (and, to a lesser extent, core needle biopsy) removes a 
significant portion of the targeted lesion, the natural history of untreated DCIS is unknown. Data 
from both randomized trials and population-based studies indicate that the 10-year breast cancer 
mortality rate for patients with DCIS is less than 2 percent after excision or mastectomy.5,6 The 
percentage of DCIS that is ‘nonprogressing,’ that is, would not develop into invasive disease 
even if untreated, is unknown. A recently published Markov model that incorporates data from 
multiple mammography screening trials estimates the incidence of DCIS that will progress into 
invasive breast cancer if untreated at 100-270 per 100,000. The model estimates that women can 
survive with nonprogressing DCIS for over 30 years while the average time prior to progressing 



 

from DCIS to invasive cancer is 3 months. The model further assumes that these invasive breast 
cancers will remain in a preclinical state, on average, for 2½ years. Thus, women with 
progressing DCIS have slightly less than 3 years between DCIS incidence and clinically detected 
invasive breast cancer.7 This estimate is somewhat shorter than the observed 7 years for overall 
breast cancer (in situ and invasive) to equalize in the Swedish Two-county Trial.8 
 DCIS is usually identified by the presence of microcalcifications on mammograms. Invasive 
breast cancer is usually identified as a mass on mammography. Image guided core needle biopsy 
is usually performed to obtain histological confirmation of DCIS or invasive breast cancer. Some 
patients with an original diagnosis of DCIS on core needle biopsy will have a final diagnosis of 
invasive breast cancer after excision or mastectomy. A structured literature review sponsored by 
AHRQ reviewed all articles assessing the accuracy of needle biopsy for DCIS and breast cancer. 
The study reviewed more than 100 studies and concluded that 24 percent of tumors with DCIS 
identified from stereotactic-guided automatic gun core needle biopsy were found to have 
invasive breast cancer upon surgical excision (95 percent CI 0.18; 0.32).9 For stereotactic guided 
vacuum-assisted core needle biopsy this rate was 13 percent (95 percent CI 0.11; 0.15).  
 Although DCIS may look to be a small lesion on mammograms, the disease frequently 
extends along the ducts and may involve a large portion of the breast with multiple foci. For 
some patients, mammography can grossly underestimate the extent of DCIS. Improvements in 
the preoperative assessment of patients with DCIS may refine clinical decisionmaking.  
 
Imaging and Treatment for Women with Invasive Breast Cancer  
 
 Although this report focuses on DCIS, some examination of invasive breast cancer is relevant 
for two reasons: (1) Since no one sets out specifically to look for DCIS, the clinical strategies 
overlap. The initial efforts at detection cannot separate the two conditions until the process has 
advanced and a biopsy is obtained. Even then the distinction may be difficult. (2) To a great 
extent treatment of DCIS is modeled after the modalities used for invasive breast cancer, but 
many of the areas explored for invasive breast cancer have not been similarly explored for DCIS.
 Breast magnetic resonance imaging (MRI) is increasingly used in the pretreatment evaluation 
of patients with invasive breast cancer. The primary objectives of breast MRI for women 
diagnosed with invasive cancers are: (1) to detect ipsilateral multicentric disease; (2) to 
determine the extent of the known cancer; and (3) to evaluate the contralateral breast. The 
treatment of invasive cancer may be modified by MRI findings, which may lead to wider 
excisions, unilateral mastectomy, and/or treatment of the contralateral breast.  
 Mastectomy is generally recommended for patients with diffuse microcalcifications (>4 cm), 
multicentric disease (involving more than one breast quadrant) (http://www.nccn.org) or if their 
surgeon is unable to obtain negative surgical margins with breast conserving surgery. A series of 
randomized trials in the 1980s followed by a National Institutes of Health (NIH) Consensus 
Conference established that breast conserving surgery (BCS) combined with radiation therapy 
resulted in equivalent survival as mastectomy for women with early stage invasive breast 
cancer.10-16 The original trials found that radiation therapy (RT) after BCS decreased local 
recurrences but did not show a mortality benefit of BCS+RT compared with BCS alone. A recent 
meta-analysis by the Early Breast Cancer Trialists’ Collaborative Group, however, found 
BCS+RT reduced mortality as well as local recurrence. The use of BCS (excision) as compared 
with mastectomy has increased in recent years for invasive breast cancer.17 
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 Approximately 80 percent of tested invasive breast cancers are positive for estrogen receptors 
(ER), indicating that estrogen contributes to these tumors’ growth. An additional hormonal 
receptor, the progesterone receptor (PR) is a slightly less important predictor of tumor growth. 
Most tumors are concordant for estrogen receptor and progesterone receptor (65 percent of ER 
tumors are also PR positive). From this understanding of the role of estrogen have come 
endocrine therapies. The two most common classes are: Aromatase inhibitors [Arimidex 
(chemical name: anastrozole), Aromasin (chemical name: exemestane), Femara (chemical name: 
letrozole)] and Selective Estrogen Receptor Modulators (SERMs): [tamoxifen, Evista (chemical 
name: raloxifene), Fareston (chemical name: toremifene)]. The therapies work by lowering the 
amount of estrogen in the body (Aramitase inhibitors) or blocking the action of estrogen. While 
different in their side effect profiles and perhaps different in their effectiveness, these therapies 
have been shown to prevent recurrence of ER + invasive breast cancer and to reduce breast 
cancer incidence.  
 For patients with invasive breast cancer, lymph node staging is recommended to determine 
prognosis and guide treatment decisions. Until the late 1990s, axillary lymph node dissection 
(ALND) was recommended for most patients with invasive breast cancer to identify and remove 
lymph node metastases. However, ALND is associated with significant morbidity including 
nerve injuries and lymphedema; moreover, patients who do not have lymph node metastases 
don’t benefit from the procedure. In contrast to ALND, sentinel lymph node biopsy (SLNB) is a 
minimally invasive procedure that identifies axillary node metastases; patients are spared 
unnecessary ALND if no sentinel lymph node (SLN) metastases are identified. In the past decade 
SLN biopsy has replaced ALND for most patients with invasive breast cancer.   
 The lessons learned from invasive breast cancer will be used as a backdrop for the 
examination of DCIS detection and treatment. 
 

Defining Key Terms 
 
Comedo DCIS 
 Comedo histologic subtype is DCIS that is characterized by prominent apoptotic cell death 
and has greater malignant potential than other DCIS subtypes. 
 
Multicentric Disease 
 The most common definition of multicentric disease is discontinuous tumor presence in 
multiple breast quadrants. 
 
DCIS with Microinvasion 
 DCIS with microinvasion (DCISM) is defined by the American Joint Committee on Cancer 
(AJCC) as microinvasion 0.1 cm or less in greatest dimension.  
 
Core Needle Breast Biopsy 
 Core needle breast biopsy is a percutaneous procedure that retrieves a small sample of breast 
tissue through a needle.  
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Excisional Breast Biopsy 
 Excision breast biopsy is a surgical procedure that removes the targeted lesion (breast lump 
or microcalcifications) through an open incision. 
 

Conceptual Models for the Key Questions 
 
 Conceptual models for the key questions are shown in Figures 2-4. 
 
 Question 1. What are the incidence and prevalence of DCIS and its specific pathologic 
subtypes, and how are incidence and prevalence influenced by mode of detection, population 
characteristics, and other risk factors? 
 
 
Figure 2. Conceptual model for question 1 
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Question 2. How does the use of MRI or SLNB impact important outcomes in patients 
diagnosed with DCIS? 
 
 
Figure 3. Conceptual model for question 2 
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Invasive cancer
Metastases

Disease specific survival

 

 



 

Question 3. How do local control and systemic outcomes vary in DCIS based on tumor and 
patient characteristics? 
 
 Question 4: In patients with DCIS, what is the impact of surgery, radiation, and systemic 
treatment on outcomes? 
 
 
Figure 4. Conceptual model for questions 3 and 4 
 

Patient Risk Factors:
Age
Race

Genetics
Menopausal status

BMI

Surgical treatment:
Mastectomy vs. BCS

Tumor characteristics:
Size

Grade
ER/PR
Volume

Her2Neu

Margin status:
Radiography features

Adequate Inadequate

Whole breast RT with boost
Whole breast without boost

Partial breast RT
No RT

Tamoxifen
Raloxifene

AI

Re-operation

Outcomes:
In breast recurrence of DCIS

In breast invasive cancer
Rates of metastases
Chemotherapy use

Contralateral disease
Local recurrence

Regional recurrence
Distant recurrence

Disease specific survival
Chemotherapy toxicity

Fracture
 

 

16 



 
 

Appendixes and evidence tables cited in this report are available at http://www.ahrq.gov//clinic/epcix.htm
 

17 

  

Chapter 2.  Methods 
 

Literature Search Strategy and Eligibility Criteria 
 

Search Strategy 
 
 Studies were sought from a wide variety of sources, including MEDLINE® via PubMed®,18 
Scirus,19 Cochrane databases,20 websites of the Sloane Project and of the International Breast 
Cancer Screening Network (IBSN), and manual searches of reference lists from systematic 
reviews and consensus conferences. We searched the database of the registered clinical trials 
www.clinicaltrials.gov to identity ongoing research relevant for question 5.  
 We updated our search in February 2009 and requested a controlled expert search in 
February 2009 to compare sensitivity of our different search strategies. The search strategies for 
the four research questions are described in Appendix A. Excluded references are shown in 
Appendix B. All work was conducted under the guidance of a Technical Expert Panel (TEP), 
whose members are identified in Appendix C.  
 
Eligibility 
 
 Three investigators independently decided on the eligibility of the studies according to 
recommendations from the Cochrane manual for systematic reviews.21 The algorithm to define 
eligibility of the studies was developed for each research question (Appendix D). We reviewed 
abstracts to exclude the studies of exclusively invasive breast cancer, nonbreast ductal cancers 
(e.g., pancreatic ductal cancer), animal or in vitro experiments, analysis of results taken directly 
from other publications, letters, comments, and case reports. We confirmed the eligible target 
population of female adults. The epidemiologic studies published in the English language 
between 1965 and February 2009 were examined to identify studies with eligible outcomes. 
These outcomes were defined as the incidence of DCIS and rates of mastectomy, breast 
conserving therapy, radiation therapy, chemotherapy, and hormonal therapy use. These studies 
also identified rates of metastases,22 in-breast recurrence for question 2, and local, regional, and 
distant recurrence, contralateral disease, disease-specific and overall survival, or changes in 
tumor size based on imaging for questions 3 and 4 (operational definitions in Appendix D). For 
question 1, we included population based studies that examined incidence of DCIS standardized 
per 100,000 female population, per 1,000 screened women, or incident cases of DCIS among 
screened population (population denominator). We included cohort, cross-sectional and case-
control studies that examined risk factors for DCIS. For question 2 we included all observational 
studies that reported outcomes after SLNB in women with initial or final diagnosis of DCIS. We 
also included all observational studies of pre-surgical MRI in women with DCIS to detect 
multicentric (multifocal) or bilateral breast cancer. For question 3 we included the studies of 
untreated DCIS (natural history) and the studies that reported rates of eligible outcomes 
independent of (adjusted for) treatments among subpopulations with different specimen 
radiography features, margin status, tumor size, histological grade, estrogen or progesterone 
receptor status, volume of tumor evaluated, or breast density. We also included studies that 
reported rates of eligible outcomes in subgroups of different age, race, genetic predisposition, or 



menopausal status after adjustment for treatment status. For question 4 we included original 
studies that examined the effects of mastectomy, lumpectomy, radiation, or their combinations, 
and administration of tamoxifen, raloxifene, and aromatase in women with DCIS. We excluded 
studies that did not test associative hypotheses and did not provide adequate information on 
tested hypotheses (e.g., least square means, relative risk). 
 Finally, we confirmed eligible levels of evidence for each research question. The following 
inclusion criteria were used to select articles for full review: For questions of incidence of DCIS 
large population-based cross sectional or cohort studies and analyses of population-based cancer 
registries or nationally representative administrative databases were selected. For the question of 
risk factors of DCIS we also included baseline data from clinical trials and case control studies. 
We selected observations of crude DCIS incidence among women at very high risk of breast 
cancer, including genetic predisposition and prophylactic mastectomy. We did not exclude the 
studies that reported incidence of DCIS among small samples of patients with Paget disease, 
other malignant neoplasms (lymphoma), or radial scars. For the question of SLNB we included 
all studies (case series) independent of the number of DCIS cases or internal validity of the 
reports. For the question on MRI we prioritized the studies that aimed to examine sensitivity and 
specificity of MRI to detect multicentric or bilateral cancer in patients with DCIS and the studies 
of treatment decisions based on MRI; however, we did not exclude any study that reported other 
MRI outcomes (tumor size, MRI patterns) in DCIS cases. For the question on natural history of 
DCIS we intended to select any longitudinal study that reported eligible outcomes in untreated 
women. For the questions on the effects of clinical interventions we selected randomized 
controlled clinical trials, multicenter nonrandomized clinical trials, and observational studies 
with more than 100 cases of DCIS; however, we did not exclude any study that reported the rates 
of eligible outcomes among patients with DCIS. 
 The exclusion criteria included the following: 

• Studies with target populations, such as children, adolescents, males, females with 
lobular carcinoma in situ or invasive breast cancer.  

• Studies that examined the distribution of histo-pathological types of DCIS among 
patients with breast cancer (all breast cancer in denominator). 

• Studies that evaluated the association between levels of biological markers of breast 
cancer and cancer progression (DCIS versus invasive cancer). 

• Studies that reported absolute levels of biological markers of tumor or angiogenesis in 
breast cancer patients. 

• Studies that did not report rates of patient outcomes but evaluated treatment utilization or 
women’s perception and knowledge about treatment options. 

 
 We conducted a pilot test to assess agreement in eligibility status among the principal 
investigator and research assistants. We detected the reasons for disagreement to clarify 
eligibility criteria. The principal investigator reviewed randomly selected excluded cohort studies 
and clinical trials to confirm eligibility status. 
 
Quality Assessment 
 
 Study quality was analyzed using the framework recommended in the manual of comparative 
effectiveness reviews 
(http://effectivehealthcare.ahrq.gov/repFiles/2007_10DraftMethodsGuide.pdf)  
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 Stage 1. Classification of the study design. 
1. Is the study comparative?  
2.  Did investigators assign the exposure? If so, was the intervention allocated randomly? 

Was randomization done at the individual level? If not, was more than one group of 
subjects studied? Were exposure and outcome assigned at the same time? Were groups 
assigned by exposure or by outcome?  

 
 Based on the answers to these questions, we classified the studies as:  

1. Interventions. Randomized controlled trial (RCT) (I level of evidence)23 or 
nonrandomized controlled clinical trial (IA level of evidence) or nonrandomized 
uncontrolled clinical trial. 

2.  Observations 
 

 Cohort (prospective) study with concurrent controls (II-2A level of evidence). The study had 
defined populations which were prospectively followed in an attempt to determine distinguishing 
subgroup characteristics. The sufficient populations were observed over a sufficient number of 
years to generate incidence rates subsequent to the selection of the study group. 
 Cohort (retrospective) study with concurrent controls (IIC level of evidence). The study had 
defined populations which were retrospectively followed in an attempt to determine 
distinguishing subgroup characteristics. The essential feature is that some of the persons under 
study have the disease or outcome of interest and their characteristics are compared with those of 
unaffected persons.22 
 Case control (retrospective) study. The study started with the identification of persons with a 
disease of interest and a control (comparison, referent) group without the disease. The 
relationship of an attribute to the disease was examined by comparing diseased and nondiseased 
persons with regard to the frequency or levels of the attribute in each group. 
 Cohort (prospective) study with historical controls (IIB level of evidence). The study had 
defined populations which were prospectively followed in an attempt to determine distinguishing 
population characteristics with historical controls. 
 Nested case control. The study started with the identification of persons with a disease of 
interest and a control (comparison, referent) group without the disease that were identified within 
the cohort of the subjects, participants in prospective cohort study. The relationship of an 
attribute to the disease was examined by comparing diseased and nondiseased persons with 
regard to the frequency or levels of the attribute in each group.  
 Cross-sectional study. The study determined the association with a disease at one particular 
time point.  
 Stage 2. Abstract predefined criteria for quality for critical appraisal.24-26 We evaluated 
quality of observational studies using criteria of internal and external validity.27 We evaluated  
quality of interventional studies using criteria from the Cochrane manual,21 including 
randomization, adequacy of randomization and allocation concealment, masking of the treatment 
status, intention to treat principles, and justification of the sample size. We abstracted the 
following criteria of internal validity: masking of the treatment status, preplanned intention to 
treat analysis, adequacy of allocation concealment, randomization scheme, adequacy of 
randomization, similarity of comparison groups, validation of the methods to measure the 
outcomes, loss of followup, strategy to reduce bias in design, control for confounding factors in 
analyses, and reported estimates (crude, adjusted). 
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 Stage 3. Ratings of quality of individual studies. We rated quality of the studies based on 
the CER manual (available at 
http://www.effectivehealthcare.ahrq.gov/healthInfo.cfm?infotype=rr&ProcessID=60). 
 Well designed (good- low risk of bias). These studies have the least bias and results are 
considered valid. A study that adheres mostly to the commonly held concepts of high quality, 
including the following: a formal randomized controlled study; clear description of the 
population, setting, interventions, and comparison groups; appropriate measurement of 
outcomes; appropriate statistical and analytic methods and reporting; no reporting errors; low 
dropout rate; and clear reporting of dropouts.  
 Fair. These studies are susceptible to some bias, but it is not sufficient to invalidate the 
results. They do not meet all the criteria required for a rating of good quality because they have 
some deficiencies, but no flaw is likely to cause major bias. The study may be missing 
information, making it difficult to assess limitations and potential problems.  
 Poor (high risk of bias). These studies have significant flaws that imply biases of various 
types that may invalidate the results. They have serious errors in design, analysis, or reporting; 
large amounts of missing information; or discrepancies in reporting.  
 
Rating the Body of Evidence 

 
 We rated body of evidence following the guidelines from the CER manual, the Grading of 
Recommendations Assessment, Development, and Evaluation (GRADE) Working Group,24,25 
and the U.S  Preventive Task Force criteria.23  
 First, we evaluated a risk of bias based on  

A. Individual study design (RCT, prospective cohort, retrospective cohort or case control 
studies, cross-sectional study, case series) 

B. Quality of the study   
 
 We considered properly designed RCTs to provide unbiased estimations of the causal effects 
of the treatments on patient outcomes. Well designed prospective cohorts with concurrent 
controls and multivariate analysis of the associations resulted in low risk of bias estimations of 
the association between risk factors and incidence of DCIS or between treatments and patient 
outcomes. Well designed retrospective cohorts with concurrent controls or case control studies 
with randomly selected population based controls and multivariate analysis of the associations 
resulted in estimations of the associations with a medium risk of bias. Cross-sectional 
comparisons and crude estimations were considered to have a high risk of bias. 
 Then we evaluated consistency in the associations defined as the degree to which reported 
effect sizes from included studies appear to go in the same direction with the narrow range of 
effect size (precision). Consistent results from unbiased studies or studies with low risk of bias 
were defined as high level of evidence. Consistent results from studies with medium risk of bias 
were defined as moderate level of evidence. Inconsistent results from RCTs or prospective 
cohorts as well as consistent results from the studies with high risk of bias were defined as low 
level of evidence. All indirect comparisons were considered as low level of evidence. 
 We applied the GRADE criteria to lower level of evidence for imprecise or sparse data if the 
results include few events of the outcomes or to increase the level of evidence for significant 
dose response associations. We did not calculate formal scores for therapeutic studies with 
different design and quality.  
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 The final evaluation of the body of evidence defined high level of evidence when further 
research is very unlikely to change our confidence in the estimate of effect, moderate level of 
evidence if further research is likely to have an important impact on our confidence in the 
estimate of effect and may change the estimate, and low level of evidence if further research is 
very likely to have an important impact on our confidence in the estimate of effect and is likely 
to change the estimate. 
 
Applicability 
 
 Applicability of the population was estimated by evaluating a selection of subjects in 
observational studies and clinical trials.27 We abstracted the following criteria of external 
validity: source of patients, adequacy of the sampling (random selection or not), response rate, 
sampling bias assessment, description of sampling bias when detected as differences between 
study sample and target population as reported by authors, results of assessment of sampling 
bias, and inclusion and exclusion criteria. We considered that the studies of incidence of DCIS 
that were conducted in the United States had the highest applicability. Large observational 
cohorts based on national registries, population-based surveys, and nationally representative 
administrative and clinical databases or cancer registries had high applicability. Applicability of 
the intervention duration was high for studies with followup of 1 year or more and acceptable for 
studies with followup of 6-12 months. 
 
Data Extraction 
 
 Evaluations of the studies and data extraction were performed manually and independently 
by four researchers. The data abstraction forms are shown in Appendix E. Errors in data 
extractions were assessed by a comparison with the established ranges for each variable and the 
data charts with the original articles. Any discrepancies were detected and discussed. Quality 
control was conducted by the researchers. We abstracted incidence of DCIS as reported by the 
authors, including number of incident DCIS cases, age-adjusted rates of DICS per 1,000 
screened or per 100,000 standardized female population. We abstracted cumulative incidence 
during the study period to estimate annual incidence rates. We abstracted the number of patients 
with outcomes per treatment status and patient or tumor characteristics to calculate rates of the 
outcomes, relative risk, or absolute risk difference with 95 percent confidence intervals (CI). We 
abstracted adjusted relative measures of the association as reported relative risk, odds ratio, or 
hazard rate ratio. We abstracted the number randomized to each treatment group as the 
denominator to calculate estimates applying the intention to treat principle.28 We abstracted the 
time when the outcomes were assessed as weeks from randomization and the time of followup 
post treatment. We extracted author reported adjustments for patient age, race, gender, 
confounding factors, and treatment status. 
 
Data Synthesis 
 
 The results of individual studies were summarized in evidence tables (Appendix F). 
 Baseline data were compared in different studies to test differences in the target population 
and unusual patterns in the data.29,30 Regression coefficients, and 95 percent CI were calculated 
from reported means, standard errors, and sample size.28,31  
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 Pooling criteria included the same operational definitions of outcomes and the same risk 
factors or clinical interventions.32 Meta-analysis was used to assess the consistency of the 
association between risk factors and incidence of DCIS and between treatments and outcomes 
with random effects models.33 We conducted analyses separately for relative measures of the 
associations in logarithmic scale, events of clinical outcomes among those exposed and 
nonexposed to risk factors or treatments, and for rates of positive sentinel node biopsy in women 
with initial and final diagnosis of DCIS to calculate prevalence with 95 percent CIs in 
logarithmic scale. Assumptions underlying meta-analysis included valid measurements of the 
outcomes and similarity in study and target populations. The protocol for the meta-analyses was 
created according to recommendations for meta-analysis of RCTs (the Quality of Reporting of 
Meta-analysis [QUOROM] statement)34 and observational studies (Meta-analysis of 
Observational Studies in Epidemiology [MOOSE] statement35). 
 We tested consistency in the results comparing the direction and strength of the association. 
Chi squared tests and I squared tests were used to assess heterogeneity.36,37 Calculations were 
performed using STATA software,38 SAS 9.2, and Meta-analyst software (available at 
https://research.tufts-nemc.org/metaanalyst/) at the 95 percent confidence level. We calculated 
the number needed to treat and the number of events attributable to the treatments per 1,000 
treated.39 
 We assumed the presence of publication bias and did not use statistical tests for bias defined 
as the tendency to publish positive results and to predict association when all conducted 
(published and unpublished) studies are analyzed.40-43 We used several strategies to reduce bias, 
including a comprehensive literature search of published evidence in several databases, reference 
lists of systematic reviews, contacts with experts for additional references they might provide, 
and agreement on eligibility status by several investigators. 
 



Appendixes and evidence tables cited in this report are available at http://www.ahrq.gov//clinic/epcix.htm  
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Chapter 3.  Results 
 
 This review addresses four related questions about DCIS. The first question addresses DCIS 
incidence and detection. The second, DCIS diagnostic evaluation with MRI and the utility of 
sentinel lymph node biopsy. The third addresses nontreatment factors associated with DCIS 
outcomes, and the final question addresses the impact of treatment on DCIS outcomes. Figure 5 
outlines the results of the literature review process, the articles identified, and those ultimately 
deemed eligible.  

 
Question 1. What are the incidence and prevalence of DCIS 
and its specific pathologic subtypes, and how are incidence 
and prevalence influenced by mode of detection, population 

characteristics, and other risk factors? 
 
 The incidence of DCIS is gaining attention as it is increasing from a relatively rare finding in 
the 1970s to a finding representing up to 25 percent of all breast cancers by 2004. In this chapter 
we review factors related to the incidence of DCIS and, to the extent possible, place them in the 
context of invasive breast cancer.  
 We identified 63 publications from population based studies that reported the incidence of 
DCIS;8,17,44-104 36 studies were conducted in the United States (Appendix Table F1).17,44-46,48-

50,52,56,58-60,66,68,70-75,77,80-82,85,87-92,95,97,99,101,103 We identified 29 studies (Appendix Table F2) that 
examined risk factors for DCIS.80,99,105-112 88,113 92,114,115 68,116-128 Eight population-based 
mammography trials evaluated the effect of mammography on DCIS and invasive breast cancer 
incidence.129-136 
 
Incidence of DCIS per 100,000 Standardized Female Population 
 
 Population-based cancer registries offer some of the strongest evidence for changing 
incidence of DCIS. We identified 11 studies analyzing the Surveillance Epidemiology and End 
Results (SEER) database and state cancer registries to report incidence of DCIS per 100,000 
standard U.S. female populations (Appendix Table F3).17,56,59,73,74,77,80,82,90,91,95 Among foreign 
studies, 12 retrospective cohorts,53-55,61,62,67,69,76,78,83,86,102 and two RCTs reported incidence rates 
per 100,000 female population (Appendix Table F4).51,57  
 Incidence over time. Regardless of source, the incidence of DCIS has increased dramatically 
since the early 1970s. The National Cancer Institute (NCI) report SEER Cancer Statistics Review 
1975-2004 estimated the incidence of DCIS in 2004 to be 32.5 per 100,000 women. While 
considerably higher than the 5.8 per 100,000 in 1975, the rate is considerably less than the 
invasive breast cancer incidence estimated to be 124.3 per 100,000 in 2004. These same trends 
are reported in numerous studies using the SEER registries as a whole as well as single registries 
or groups of registries.17,59,77,82,90,95 The incidence, however, was not stable across all DCIS 
subtypes. DCIS with comedo necrosis, a particularly aggressive subtype of DCIS, has not 
increased, while the increase in incidence of noncomedo DCIS increased 15-22 times.82 
 While other countries have also reported increases in DCIS, no country currently reports 
rates as high as those observed in the United States. Age adjusted annual incidence of DCIS in 



the 1990s was the lowest in Switzerland (3.95 per 100,000) and Italy (6 per 100,000), with the 
highest incidence in The Netherlands (11 per 100,000) (Figure 6 and Appendix Tables F4-
5).51,61,67,69,76,78,83 
 A series of autopsy studies examined the prevalence of undiagnosed DCIS among women 
who died of reasons other than breast cancer. These studies were, without exception, conducted 
prior to routine use of mammography and pointed to prevalence of unrecognized DCIS ranging 
from less than 1 percent to 14.3 percent. These same studies found smaller amounts of 
unrecongized breast cancer (less than 2 percent when reported) (Table 1).  
 
Risk Factors for DCIS 
 
 In general, the risk factors that are explored for DCIS are the same factors that are associated 
with invasive breast cancer. These risk factors are grouped into several broad categories: (1) 
demographic factors, (2) reproductive factors, (3) biological risk factors such as family history, 
(4) behavioral risk factors, and (5) screening using mammography. A sixth category is 
chemoprevention and detection of DCIS for high risk women. 
 Demographic factors. 
 Age-specific incidence of DCIS. The incidence of DCIS, like invasive breast cancer, is 
strongly related to age. Incidence of DCIS in the United States per 100,000 women is extremely 
uncommon prior to age 35-39 (2.5 per 100,000 for women ages 30-34). After that, the incidence 
rises steadily to a peak of 96.7 per 100,000 at ages 65-69 and then declines, slowly until age 79 
and steeply after that.77,82,91,95 In contrast, invasive breast cancer peaks at age 75-79 with 
incidence of 453.1 per 100,000 women (Figure 7). At no age is DCIS more common than 
invasive breast cancer. Between  the ages of 40 and 64, between 21 and 22.8 percent of all breast 
cancers are DCIS. Prior to age 40 and after age 64 the proportion of breast cancers that are DCIs 
drops to as low as 9 percent. Studies of change in incidence of DCIS over time point to increases 
in all age groups but are the greatest among women older than 50 years.77,82,95  
 Race. Several studies report the incidence of DCIS by race or ethnicity. The overall age-
adjusted incidence rates per 100,000 population were the same in whites when compared to 
nonwhites.117 However, when examining racial groups more closely, the age adjusted incidence 
of DCIS was the highest among Caucasian women (Appendix Table F6) followed by African 
American and Asian-Pacific Islanders (Figure 8).73,80 Hispanic women had the lowest age 
adjusted incidence of DCIS. Consistent with these registry-based findings, five studies examined 
the association between race and DCIS and with one exception reported African Americans had 
lower incidence of DCIS than whites. The studies did not find any remarkable differences in 
DCIS between white and Asian women (Appendix Table F7).80,88,115,117,123 It is important to note 
the lower rates of DCIS for African American, Asian, and Hispanic women, coupled with lower 
rates of invasive cancer. Thus, the evidence does not suggest that lower rates of DCIS in 
nonwhites should be viewed as indicating a failure to diagnose breast cancer early but could be 
related to lower underlying risk of breast cancer. 
 Urban/rural. One study used the SEER data to examine the change in DCIS incidence for 
urban and rural women.74 That study found that prior to 1973 there were no urban/rural 
differences between urban and rural-dwelling women. After 1973 the incidence of DCIS rose in 
both groups but rose more steeply in urban women than in rural women. The study did not offer 
comparable estimates of the incidence of invasive cancer or total breast cancer (DCIS plus 
invasive) to provide context. Similar effects of residence were found in Australia, where urban-
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dwelling women were diagnosed more often with DCIS (9 per 100,000) than women from rural 
areas (7.1 per 100,000, 95 percent CI 6.3; 7.8).76  
 Education. A single study examined the role of education and found that less educated 
women (<high school) had greater cumulative incidence of DCIS from January 1997 to 
December 2001 (7.3 percent) compared to women with higher education (4.5 percent).85  
 Income. A single Australian study linked DCIS incidence to socioeconomic status and found 
that the cumulative incidence of DCIS was the lowest in women of the lowest socio-economic 
status (7.2 per 100,000) compared to women with the highest status (11.2 per 100,000).76 
 Reproductive factors. 
 Age at menarche. Three studies examined the association between odds of DCIS and age at 
menarche.109,116,120 While there was a slight trend toward decreased odds of DCIS associated 
with older age at menarche, no study found a statistically significant association (Figure 9).117  
 Age at menopause. Age at menopause is challenging to examine in the context of DCIS 
because the risk of DCIS increases with age, particularly around the age of menopause (45-60). 
Thus, it can be challenging to separate the effects of aging with the hormonal changes associated 
with menopause. A study based on the New York Tumor Registry found significantly increased 
risk of DCIS for peri- and post-menopausal women compared to pre-menopausal women (Figure 
10). Only the study based on the Connecticut Tumor Registry found a significant association 
between age at menopause and DCIS. That study found the women who were over age 55 at 
menopause had increased risk of DCIS compared to women who were less than 45 at 
menopause.120 No other study found a significant positive association between increased odds of 
DCIS and older age at menopause. The Iowa Women’s Health Study found a slight, 
nonsignificant increase in the relative risk of DCIS among women undergoing natural 
menopause versus surgical menopause (RR 1.19, 95 percent CI: 0.87-1.63).109 The Connecticut 
study also reported that for each year menopause is delayed, relative odds of DCIS rise by 2 
percent.120    
 Hormone replacement therapy. The association between hormone replacement therapy 
(HRT) and DCIS was examined in five observational studies (Appendix Table F8).68,108,109,112,120 
Neither the Iowa Women’s Health Study109 nor studies based on the Breast Cancer Surveillance 
Consortium database or state cancer registries found an association between ever (versus never) 
use of HRT and increased risk of DCIS.112,120 A large prospective cohort study in the United 
Kingdom based on the National Health Service Central Registers108 found a 56 percent increased 
risk of DCIS in current users of HRT compared to never users (Figure 11). Two studies (the 
Iowa Women’s Health Study and the Breast Cancer Screening Consortium) found that the 
increased risk of DCIS with HRT varied with duration of use. Current users of hormone 
replacement therapy for less than 5 years compared to never users had significantly less risk of 
DCIS (pooled relative risk [RR] 0.78, 95 percent CI 0.63; 0.96).109,112 Studies of current users of 
HRT for more than 5 years found the opposite association, with greater risk of DCIS compared 
to never users (pooled RR 1.41, 95 percent CI 1.24; 1.59) (Figure 12).109,112 The Iowa Women’s 
Health Study found no increased risk of DCIS among prior users of HRT compared with never 
users.109 In contrast, a case control study based on Wisconsin’s Cancer Registry reported 
increased odds of DCIS among past users compared to never users.68 The United Kingdom study 
also found an increased risk of DCIS among past users compared to never users.108  
 The increased risk of invasive breast cancer associated with HRT is well established and 
reported in both observational and randomized studies. The Women’s Health Initiative, a large 
randomized trial of HRT and breast cancer risk, found no increased risk of DCIS associated with 

25 



HRT.137,138 The large Million Women Study cohort, failed to comment on whether they observed 
any increase in DCIS associated with HRT use.  
 Oral contraceptive use. The association between oral contraceptives and DCIS was examined 
in five studies (Appendix Table F8).68,118,120,122,126 Women who had ever used oral 
contraceptives,68,120,122,126 were current users, or who used contraceptive sometime in the past126 
had the same odds of DCIS as never users (Figure 13). Two studies failed to find a significant 
association between the duration of oral contraceptive use and DCIS incidence (Figure 14).122,126 
The association between ever use of oral contraceptives and DCIS in women with and without 
family history, and post- and pre-menopausal women was not significant in the case control 
study based on the Connecticut Tumor Registry (Figure 15).126 The Connecticut Tumor Registry 
study126 found no significant differences in odds of DCIS by type of contraceptives, estrogen 
dose (low or high), or progestin types when compared to never users. Studies of whether age at 
oral contraceptive use influenced risk did not point to age being an important effect modifier 
(Figure 16).  
 Parity. The association between parity and DCIS was examined in seven studies (Appendix 
Table F9).68,109,111,116,120,123,128 The studies that examined the association between DCIS and age 
at first live birth compared to less than 20 years found a significant increase in the risk of DCIS 
among those who had their first child between 20 and 29 years (pooled RR 1.43, 95 percent CI 
1.07; 1.91) and more than 30 years of age (pooled RR 1.46, 95 percent CI 1.27; 1.67) but not 
among other age categories (Figure 17).68,109,120,123 Women who had their first live birth between 
25-34 years of age had increased risk of DCIS compared to those 20-24 years of age, according 
to the Danish Breast Cancer Cooperative Group registry (Figure 18).111 One case control study 
from the Rapid Case Ascertainment Shared Resource at the Yale Cancer Center reported a 
borderline significant positive association between older age at the first birth and DCIS (odds 
ratio [OR] 1.02, 95 percent CI 1; 1.05).120 The University of California San Francisco Mobile 
Mammography Screening Program found that nulliparous women or women older than 30 years 
at birth of their first child had 130 percent greater odds of DCIS than women who had children 
prior to age 30.116 The Danish cohort also found that women who had the first live birth after age 
30 had an increased risk of larger tumors and comedo type DCIS (Figure 19).111 
 The association between number of births and DCIS was examined in six studies (Appendix 
Table F10).109,111,116,120,123,128 Women with four or more children had a 38 percent decreased risk 
of DCIS compared with women with one child (pooled RR 0.62, 95 percent CI 0.43; 0.90).111,123 
Similar decreased risk associated with having three or more children relative to one child or no 
children was reported by a large Swedish registry based study.128 A case control study120 found a 
significant dose response association between greater number of births and reduced odds of 
DCIS; however, a large Danish Breast Cancer Cooperative Group cohort did not show such 
protective effect of parity (Figure 20).111  
 Biological risk factors. 
 Breast density. Premenopausal women with heterogeneous or extreme breast density had 
higher risk of developing DCIS than women with scattered density.99 Postmenopausal women 
with heterogeneous breast density had a higher risk of DCIS (RR 1.41), while women with fatty 
breasts developed DCIS less often (RR 0.58) when compared to women with scattered breasts 
(Figure 21).99 A nested case control study also found increased odds of DCIS among women 
with higher than 50 percent versus lower than 10 percent mean breast density (OR 2.86, 95 
percent CI 1.38; 5.94) (Figure 22).92 Women with a mean breast density of >45 cm2 also had 
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greater odds of DCIS than women with a low breast density <15 cm2 (OR 2.59, 95 percent CI 
1.39; 4.82).92 
 Body composition. Three studies examined the association between body mass composition 
and DCIS (Appendix Table F11).109,116,123 One case-control study based on the SEER database 
reported that the odds of DCIS were greater in women with body mass index (BMI) <22kg/m2 
(Figure 23).123 The Iowa Women’s Health study did not find greater risk of DCIS in women with 
BMI <24 compared to overweight or obese women.109 Women with BMI >25 among women 30-
49 years old but not among those older than 50 years had increased odds of DCIS.116 The Iowa 
Women’s Health Study also failed to find an association between waist-to-hip ratio, a measure of 
abdominal adiposity, and DCIS incidence.109 Kerlikowske found increased odds of DCIS among 
women with BMI greater than 25 who were between 30 and 49 years but not for women older 
than 50 years.116 A single study found that heavily obese (BMI ≥35.0 kg/m 2) postmenopausal 
women not taking hormone replacement therapy had increased odds of DCIS (OR 1.46, 95 
percent CI 1.14; 1.87) relative to normal weight women after adjustment to race, ethnicity, age, 
mammography use, and registry.139 
 Family history. Several studies reported that women with a family history of breast cancer or 
a first degree relative with breast cancer had similarly increased odds of DCIS compared to 
women without a positive family history (pooled OR 1.97, 95 percent CI 1.10, 3.52) (Figure 
24).68,85,116,120 One study found that the increased risk associated with having a sister with breast 
cancer was greater for younger women than older women (OR 3.74 versus 2.1). 
 Several European surveillance trials reported DCIS incidence among BRCA1/2 gene 
mutation carriers and women with high familial risk (Appendix Table F12).140-147 Annual DCIS 
incidence varied from 0.1-1.5 percent in the Netherlands145-147 to 0.9 percent in Canada.142 Other 
studies reported intermediate rates: 0.2-0.6 percent in Norway140,141 and 0.2-0.4 percent in the 
United Kingdom.143,144 A U.S. study of similarly high risk women found the cumulative crude 
incidence of DCIS over 7 years to be 9.1 percent (95 percent CI 2.3; 30) (Appendix Table 
F13).148 A cohort of 1,198 women followed for 3 years in the Netherlands147 reported higher 
rates of DCIS among BRCA1/2 gene mutation carriers (0.4 percent) and among those with 
estimated risk of breast cancer more than 25 percent (0.6 percent, 95 percent CI 0.2; 1.7).  
 A study based on the Connecticut Tumor Registry did not observe a significant association 
between family history of ovarian cancer and DCIS.125  
 The association between DCIS and common variants on chromosome 5p12 was investigated 
in a multinational case control study pooling individual patient data from 6,145 cases and 33,016 
controls in several countries (Appendix Table F14).127 Women with a single nucleotide 
polymorphisms rs4415084 and rs10941679127 had increased odds of DCIS (Figure 25).127  
 Blood levels of lipids, proteins, sex hormones, and mitogenes. The association between DCIS 
and blood levels of biologically active substances was examined in three studies (Appendix 
Table F15).114,119,121 The New York University Women’s Health Study did not identify a 
significant association between sex hormones and odds of DCIS (Figure 26).114 One case control 
study reported a significant association between balance of mitogenes and odds of DCIS.121 
Women at high risk of cancerogenesis defined as higher tertile of insulin-like growth factor-I and 
the lowest tertile of insulin-like growth factor binding protein-3 had increased odds of DCIS (OR 
3.7, 95 percent CI 1.1; 12.2) (Figure 26).121 One hospital-based case control study found no 
association between serum cholesterol and odds of DCIS.119 The same study reported a dose 
response increase in odds of DCIS among those with higher albumin levels.119 
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 Benign breast conditions. The association between DCIS and previous breast biopsy or  
surgery was examined in six studies (Appendix Table F16).68,92,99,116,120,123 Previous breast 
surgery was not associated with increased odds of DCIS (Figure 21).116 Two cancer registry 
based case control studies120 and an analysis based on the SEER database123 reported odds of 
DCIS in women with previous breast biopsies compared with women with no history of breast 
biopsy (pooled odds ratio 2.7, 95 percent CI 1.4; 5.1, I2 79.4 percent).120,123 Women previously 
diagnosed with benign breast disease had increased odds of DCIS by 88 percent (OR 1.88, 95 
percent CI 1.32; 2.68).68 
 Behavioral risk factors. 
 Alcohol. Three studies examined the association between DICS and alcohol intake (Appendix 
Table F17).68,109,120 A case control study found a significant increase in the odds of DCIS among 
women with 39-90g of alcohol/week or ≥91g/week compared to nondrinkers.68 Two other 
studies, one case control120 and a prospective cohort,109 did not find a significant association 
between ever versus never drinkers or among those who consume more or less than 4g/day 
compared to never drinkers (Figure 27). 
 Dietary beta carotene. One case control study examined the association between dietary beta 
carotene intake and DCIS (Appendix Table F17).68 Women with the highest intake of beta 
carotene (>258 kIU) had lower odds of DCIS compared to those with the lowest intake (<760 
kIU) (OR 0.54, 95 percent CI 0.35; 0.84) (Figure 27). 
 Smoking. One case control study examined the association between DCIS and smoking and 
did not find differences in odds of DCIS among ever versus never smokers (Appendix Table 
F17).120  
 Physical activity. One case control study, based on the Cancer Surveillance Program and the 
Women’s Contraceptive and Reproductive Experiences Study,124 examined the association 
between DCIS and physical activity (Appendix Table F17). Across all age categories, women 
who exercised more than 4 hours per week had lower odds of DCIS than women who exercised 
less (Figure 28).124 The association between physical activity and DCIS was strong and 
consistent among women with lifetime activity of at least 1 hour per week or 3-32 MET 
hours/week compared to none (Figure 28).124 Physically active women had a 34-47 percent 
reduction in adjusted odds of DCIS (OR 0.65, 95 percent CI 0.48; 0.9) for lifetime physical 
activity compared to sedentary life styles.124 The strongest protective effect was seen among 
currently active women (10 years before the study) (Figure 28). Women who exercised more 
than 4 hours per week within 10 years before the study had a 48 percent reduction in their odds 
of DCIS (OR 0.52, 95 percent CI 0.33; 0.8).124 
 Nonsteroidal anti-inflammatory agents. The Iowa Women’s Health Study cohort examined 
the association between nonsteroidal anti-inflammatory agents and the risk of DCIS (Appendix 
Table F18).110 The multivariate adjusted relative risk of DCIS was significantly lower among 
frequent aspirin users compared to nonusers (Figure 29). Surprisingly, the association was not 
observed for other nonsteroidal anti-inflammatory agents (e.g., ibuprofen).  
 Screening using mammography. 
 Screening. Many researchers and policymakers alike have questioned whether the recongized 
increase in DCIS incidence is due in part or in total to increases in screening mammography. The 
strongest evidence of the incidence in DCIS due to use of screening mammography comes from 
eight population-based trials of mammography screening. These trials were initiated between 
1963 and 1982: the Health Insurance Plan study,134 the Malmo study,149 the Swedish Two-
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County trial,150 the Edinburgh trial,129 the Stockholm trial,130 the Canadian National Breast 
Screening Studies 1 and 2,131,132 and the Gothenburg Breast Screening Trial (Table 2).133 
 The trials consistently reported that less than 20 percent of screen-detected breast cancers 
were DCIS. The Two-County Study only found a low of 8 percent of breast cancers to be DCIS, 
while the NBSS-1 found a high 19 percent of breast cances to be DCIS. Thus, all trials found that 
mammographic screening was more likely to lead to the diagnosis of invasive breast cancer than 
of DCIS. The Two-County Study observed slightly lower rates of invasive cancer among the 
screened relative to ususal care (RR 0.95) and significantly higher rates of DCIS among screened 
relative to usual care RR of screening 1.95 (95 percent CI 1.38; 2.74).51 57 All but the National 
Breast Cancer Screening trials found mammography to result in significant reductions in breast 
cancer mortality. An analysis combining the Gothenburg Trial and the Two-County Trial8 
defined over-diagnosis as histologically confirmed DCIS detected by active screening that would 
not have been diagnosed clinically during a woman’s lifetime without screening. This was 
assessed by comparing the number of cases of DCIS and invasive cancer in the screened 
population relative to the control. The authors estimated that 15 percent of DCIS cases in the 
Swedish Two-County trial and 18 percent of DCIS in the Gothenburg Trial represent over-
diagnosis and concluded that over diagnosed DCIS did not present a major clinical or public 
health problem. 
 The conclusions from the randomized trials are supported by a number of population-based 
studies from the United States and around the world. Namely, while mammography results in 
increased detection of DCIS, the number of invasive cancers always outnumbers DCIS cases 
(Table 3). The impact of screening in these observational studies was assessed using two related 
definitions: DCIS incidence per 100,000 female population and per 1,000 screned women. 
Twenty-one U.S. studies reported the number of diagnosed cases of DCIS among the number of 
screened women during a time period of the study (Appendix Table F19).44-46,48-

50,52,58,60,66,71,72,85,87-89,91,92,97,99,103 and six studies reported the cumulative incidence of DCIS in the 
United States per 1,000 screened women (Appendix Table F20).70,72,75,81,88,101 Figure 30 
illustrates the relationship of mammography rates, DCIS, and invasive breast cancer in the 
United States. Invasive breast cancer has not increased significantly since 1987 and has actually 
declined since 2000. While DCIS increased 200 percent over this period and mammography use 
increased by almost 250 percent, the increase in mammography use was seen considerably 
sooner than the increase in DCIS.  
 The effect of screening programs on incidence of DCIS per 1,000 screening mammograms 
was studied using data from the Breast Cancer Surveillance Consortium and the National Breast 
and Cervical Cancer Early Detection Program.72,75,81 Cumulative incidence did not differ among 
screening programs.72,75,81 The incidence of screen-detected DCIS (0.78 per 10,000 screened, 95 
percent CI 0.60; 0.95) was greater than the incidence of nonscreen-detected DCIS (0.13 per 
10,000 nonscreened). The same pattern was observed across all age categories (Figure 31). 
Incidence of DCIS in the United States increased over time as measured with both definitions. 
The data revealed greater increases over time in incidence per 100,000 population than per 1,000 
screened (Figure 32). That is, the incidence of DCIS increased over time, even when the rate of 
mammography was constant (Figure 33). The rate of screen-detected DCIS was higher in the 
older age group (1.07, 95 percent CI 0.87; 1.27) compared to women 40-49 years old (0.56, 95 
percent CI 0.41; 0.70).72  
 There is considerable evidence that the detection of DCIS is greatest at baseline screen. An 
average annual incidence of DCIS per 1,000 screening mammograms was greater after the first 
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screen for women 50-59 and 70-84 years of age than for subsequent screens (Figure 33).72 Both 
screening and population-based studies point to increased detection on baseline screen and 
decreased rates of DCIS detection on followup screens. Though the differences are not large, 
they do suggest that the greatest increase in incidence will be observed when a population 
undergoes initial screening and that the increases in incidence based on this initial screen will 
over estimate population impact for a population undergoing routine screening. 
 Incidence of different subtypes of DCIS was examined using data from the BreastScreen 
NSW, an Australian mammographic screening program (Figure 34).76 Incidence of high grade 
DCIS was greater (4.2 per 100,000, 95 percent CI 3.9; 4.5) than low grade DCIS (1.2 per 
100,000, 95 percent CI 1.1; 1.4). Incidence of small tumors less than 2cm was greater (2.1 per 
100,000) than for larger DCIS tumors more than 2cm (1.1-1.4 per 100,000).76 Several U.S.-based 
studies have noted that the incidence of noncomedo DCIS increased substantially while the 
incidence of comedo DCIS, a high grade, high risk subset, has not increased as dramatically 
(Figure 35).17,80,82 
 Several studies examined whether screening had differential impact on DCIS incidence 
across racial/ethnic groups (Appendix Table F21).70,72,75,81,88,101 Caucasian, Chinese, and Filipino 
women had the same incidence of DICS (1.6-1.7 per 1,000 mammograms) after adjustment for 
age, previous mammogram, family history of breast cancer, age at live birth, and BMI.88  
 Chemoprevention and detection of DCIS in high risk women.  
 Chemoprevention of DCIS. While several trials have been undertaken that have been used to 
assess the value of tamoxifen or ralofene for preventing DCIS, the trials, in reality, were 
designed to assess the value of the agents for preventing breast cancer, with DCIS as a secondary 
outcome. Several well designed, double blind, RCTs investigated the protective role of 
tamoxifen on DCIS.105-107 The National Surgical Adjuvant Breast and Bowel Project P-1 study151 
examined the protective effect of tamoxifen among high risk women. The study found 
statistically significant reductions in both DCIS and invasive breast cancer associated with 
tamoxifen use. The International Breast Cancer Intervention Study enrolled 7,152 high risk 
women between the ages of 35 and 70 from the United Kingdom, Australia, and New Zealand. 
The women were randomized to tamoxifen, 20mg/day for 5 years, or placebo.105 The tamoxifen 
group experienced a 69 percent reduced incidence of DCIS at 50 months (RR 0.31, 95 percent CI 
0.12; 0.82) (Figure 36). The protective effect, however, was 4 years after treatment stopped 
(study month 96) suggesting that the value of tamoxifen for preventing breast cancer or DCIS 
may not be maintained after treatment ceases.106 The Royal Marsden breast cancer prevention 
trial107 assigned 2,494 healthy women to oral tamoxifen (20mg/day) or placebo for 8 years. The 
study did not find a significant protective effect of tamoxifen on DCIS incidence at 13 years of 
followup. While suggestive, it did not find a statistically significant protective effect for invasive 
cancer (hazard ratio [HR] 0.78, 0.58-1.04).  
 The Study of Tamoxifen and Raloxifene (STAR) trial was a randomized trial of over 19,000 
women who were randomized to one of two therapies for preventing breast cancer. Women in 
the tamoxifen group had half the incidence of in situ breast cancer (lobular carcinoma in situ 
[LCIS] or DCIS) than women in the raloxifene group (57 versus 81 in situ cancers). However, 
the study also found with both treatments the risk of invasive breast cancer decreased by half. 
Offsetting the reduced incidence of DCIS was the observation that the women randomized to 
raloxifene after 4 years had 36 percent fewer uterine cancers and 29 percent fewer blood clots 
than the women assigned to the tamoxifen arm.152 
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 The Continuing Outcomes Relevant to Evista (CORE) and Multiple Outcomes of Raloxifene 
Evaluation (MORE) are randomized double-blind trials examining the impact of raloxefene for 
preventing invasive breast cancer among post-menopausal women with osteoporosis.153 The 
CORE trial represents increased followup of the MORE population. The CORE study found 
significantly reduced incidence of invasive breast cancer associated with raloxifene (HR 0.50) 
but a nonsignificant increase in the incidence of DCIS among the treated women (HR 1.78). The 
inconsistent impact of raloxefene on DCIS and invasive breast cancer incidence deserves further 
investigation and may, ultimately, shed light on the biology of DCIS and invasive breast cancer 
and factors the control invasive progression.   
 High risk screening (Appendix Tables 12 and F13). It is well recognized that mammography 
does not have perfect sensitivity or specificity. As a result, there are ongoing efforts to improve 
the sensitivity and specificity of screening modalities, particularly for women at high risk of 
developing breast cancer. One characteristic that is associated with poorer sensitivity of 
mammography is dense breast tissue. While current guidelines do not recommend screening 
ultrasound for detection of breast cancer, there is some literature suggesting that ultrasound alone 
or in combination with mammography might be superior in this case. We found no evidence that 
ultrasound can improve detection of DCIS in asymptomatic women during population screening 
programs. The largest U.S. study of 11,130 asymptomatic women who underwent 27,825 
screening sessions reported 75.3 percent sensitivity, 96.8 percent specificity, and 20.5 percent 
positive predictive value of screening ultrasound to detect breast cancer.154 However, the 
proportion of false-positive results with ultrasound was higher than with mammography.155 
Evidence from screening studies in women with radiographically dense breasts suggested that 
0.1 percent156 to 0.3 percent157,158 of diagnosed breast cancer cases were diagnosed with 
ultrasound only. Two studies reported that the specificity of ultrasound is lower in younger 
women than older women.154,155 In addition to screening mammography, ultrasound can 
accurately distinguish some solid lesions as benign, reducing the rates of unnecessary 
biopsy.159,160 The American Cancer Society Guidelines for Breast Cancer Screening found 
limited clinical evidence for effectiveness or equivalence of ultrasound to screen-film 
mammography for screening for breast cancer.155  
 Screening MRI is another option for breast cancer screening. Due to high cost, it is not 
recommended for routine use but has been explored for women with very high risk, such as 
carriers of BRCA 1 and 2 genes.  Eight prospective case series reported rates of MRI-detected 
DCIS associated with the BRCA 1 and 2 genes (Appendix Table F22).84,161-167 Cumulative 
incidence was 1 percent163 or less.84,161,162,164-166 
 One American study of BRCA1 or BRCA2 mutation carriers of women with less than a 10 
percent risk of developing breast carcinoma at 10 years, reported the highest detection rate of 
DCIS by MRI, 2.4 percent (95 percent CI 0.3; 15.4).167 The studies did not compare detection 
rate after MRI with other diagnostic procedures. One study compared the predictive value of 
MRI to mammography to detect breast cancer in women with family history using population 
based screening in the Memorial Sloan-Kettering breast cancer trials.103 Crude detection rates 
tended to be higher after mammography (1.2 percent) compared to MRI (0.5 percent). The 
positive predictive value of MRI was higher (13 percent versus 6 percent) among those with the 
strongest self-reported family history; the authors concluded that MRI screening should be 
provided for women with a strong family history of breast cancer. 
 Finally, the European Group for Breast Cancer Screening consensus statement stated the 
value of diagnostic ultrasound for targeted examination of both palpable and impalpable breast 
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abnormalities with no evidence to support screening ultrasound in asymptomatic women.168 The 
American Cancer Society guideline recognized there was insufficient evidence to support the 
addition to mammography of other screening modalities such as ultrasound or MRI for women at 
high risk of breast cancer incidence.155 
 Conclusion. There is ample evidence that the incidence of DCIS is increasing and that the 
increases are largley due to increased use of screening mammography. Several population-based 
trials along with other population-based registries also support the conclusion that 
mammogrpahy is more effective at identifying invasive breast cancer than DCIS. We were 
unable to find any study that reported both DCIS and inivasive breast cancer that reported 
detecting more DCIS than invasive breast cancer. Thus, while the increase in DCIS is likely due 
to screening, the benefits of screening as a means of detecting invasive breast cancer outweigh 
the increased detection of DCIS. 
 There is remarkable similarity in risk factors between DCIS and invasive breast cancer with 
two notable excpetions—first, the age pattern of DCIS and invasive breast cancer are somewhat 
different. DCIS peaks at a younger age than does invasive cancer. Second, there is no evidence 
that HRT is associated with increases in DCIS incidnece as it is with invasive breast cancer.  
Other risk factors including breast density, family history, and history of benign breast disease 
are similar between invasive cancer and DCIS. 
 Trials of tamoxifen and raloxefene for breast cancer prevention point to both drugs being 
effective for preventing invasive breast cancer but tamoxifen being more effective for preventing 
DCIS. Understanding this effect and how best to prevent all forms of breast cancer deserves 
further attention. 
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Medline via PubMed 3,469
Scirus database 46
Manual search of the reference lists 41
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Figure 6. Time trend in age adjusted annual incidence of DCIS per 100,000 females (results from individual 
studies)61,67,76,78 
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Table 1. Prevalence of occult DCIS in autopsy studies 
 

Invasive 
Breast Cancer Occult DCIS Study Population/ 

Timeframe Number Median 
Age 

# % # % 
Kramer, 1973169 Autopsy series before 1972 70 79 3 4.3 1 1.4 
Nielsen, 1984170 Autopsy series 1976-1977 77 NR 11 14.3 1 1.3 
Alpers, 1985171 Autopsy series before 1984 101 57 9 8.9 NR  
Bhathal, 1985172 Autopsy series before 1985 207 60 25 12.0 3 1.5 
Bartow, 1987173 Autopsy series 1978-1983 490 39 1 <1 5 3.3 

 
Nielsen, 1987174 Autopsy series 1983-1984 109 39 1 <1 5 1 

 
 
 
 
 
 
Figure 7. Incidence of DCIS and invasive breast cancer by age (2002-2006)175 
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Figure 8. Age-adjusted rates of DCIS and invasive breast cancer, SEER 2002-2006, by race175 
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Figure 9. Association between age at menarche and DCIS109,116,120 
 

Comparison categories in years (source of data (odds ratio or relative risk)) Relative measure of association (95% CI)
  

1 year increment (Registry (CT) (OR)) 0.96 (0.90, 1.02)0.96 (0.90, 1.02)

12 vs. < 11 (Registry (CT) (OR)) 1.07 (0.79, 1.45)1.07 (0.79, 1.45)

12-13 vs. <11 (IWHS (RR)) 0.71 (0.48, 1.05)0.71 (0.48, 1.05)

37 

13 vs. < 11 (Registry (CT) (OR)) 0.91 (0.68, 1.23)0.91 (0.68, 1.23)

<12 among 30-49 years old (Screening Program (CA) (OR)) 1.50 (0.80, 3.10)1.50 (0.80, 3.10)

<12 among >50 years old (Screening Program (CA) (OR)) 0.90 (0.40, 2.00)0.90 (0.40, 2.00)

>14 vs. < 11 (Registry (CT) (OR)) 0.84 (0.62, 1.14)0.84 (0.62, 1.14)

>14 vs. <11 (IWHS (RR)) 0.76 (0.49, 1.17)0.76 (0.49, 1.17)

  1 0.3 1 3



 

Figure 10. Association between menopause and DCIS109,119,120 

 
Comparison categories (source of data (odds ratio or relative risk)) Relative measure of association (95% CI) 

Age at menopause 

1 year increment (Registry (CT) (OR))

45–49 vs. <45 (Registry (CT) (OR)) 

50–54 vs. <45 (Registry (CT) (OR)) 

>45-54 vs. <44 (IWHS (RR))

>55 vs. <44 (IWHS (RR)) 

>55 vs. <45 (Registry CT) (OR)) 

Menopause 

Peri- vs. premenopausal (Registry (NY) (OR))

Post- vs. premenopausal (Registry (NY) (OR))

Surgical vs. natural menopause (IWHS (RR))

1.02 (1.00, 1.04)1.02 (1.00, 1.04)

1.34 (0.96, 1.87)1.34 (0.96, 1.87)

1.16 (0.83, 1.61)1.16 (0.83, 1.61)

1.26 (0.86, 1.85)1.26 (0.86, 1.85)

1.18 (0.67, 2.10)1.18 (0.67, 2.10)

1.71 (1.05, 2.77)1.71 (1.05, 2.77)

14.43 (2.60, 80.11)14.43 (2.60, 80.11)

2.54 (1.16, 5.56)2.54 (1.16, 5.56)

1.19 (0.87, 1.63)1.19 (0.87, 1.63)

10.01 80
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Figure 11. Association between ever use of hormone replacement therapy and DCIS108,112,120 

 
Study (odds ratio or relative risk) (Sample size of the study)
 

Relative measure of association (95% CI)
 

 

. 

. 

. 

. 

. 

IWHS (RR) (37 105) 

Ever use for >5 years vs. never use 
 
 IWHS (RR) (37 105) 

Ever use vs. never use 

Cancer center Registry (CT) (OR) (1874)

Breast Cancer Surveillance Consortium (RR) (373265)

Current use vs. never use 
 
UK Central Registers (RR) (1 031 224) 

Past use vs. never use 

UK Central Registers (RR) (1 031 224) 

1.08 (0.77, 1.52)1.08 (0.77, 1.52)

1.10 (0.68, 1.77)1.10 (0.68, 1.77)

1.22 (0.99, 1.52)1.22 (0.99, 1.52)

0.98 (0.89, 1.07)0.98 (0.89, 1.07)

1.56 (1.38, 1.75)1.56 (1.38, 1.75)

1.19 (1.03, 1.38)1.19 (1.03, 1.38)

10.6 1 1.8

Ever use for <5 years vs. never use 
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Figure 12. Association between hormone replacement therapy and DCIS109,112,176 

 Study (odds ratio or relative risk) (Sample size of study) Relative measure of association (95% CI)

40 

NOTE: Weights are from random effects analysis

. 

. 

. 

. 

Breast Cancer Surveillance Consortium (RR) (373265)

IWHS (HR) (37105) 

Subtotal  (I-squared = 0.0%, p = 0.649)

Current use >5 years vs. never use 

IWHS (HR) (37105) 

Breast Cancer Surveillance Consortium (RR) (373265)

Subtotal  (I-squared = 0.0%, p = 0.882)

Past use<5 years vs. never use 

IWHS (HR) (37105) 

Cancer Registry (WI) (OR) (3999) 

Subtotal (I-squared = 83.8%, p = 0.013)

Past use >5 years vs. never use 

IWHS (HR) (37105) 

Cancer Registry (WI) (OR) (3999) 

Subtotal (I-squared = 82.3%, p = 0.017)

0.77 (0.62, 0.96)0.77 (0.62, 0.96)

0.94 (0.41, 2.16)0.94 (0.41, 2.16)

0.78 (0.63, 0.96)0.78 (0.63, 0.96)

1.35 (0.77, 2.36)1.35 (0.77, 2.36)

1.41 (1.24, 1.60)1.41 (1.24, 1.60)

1.41 (1.24, 1.59)1.41 (1.24, 1.59)

0.91 (0.61, 1.34)0.91 (0.61, 1.34)

2.03 (1.24, 3.34)2.03 (1.24, 3.34)

1.34 (0.61, 2.94)1.34 (0.61, 2.94)

0.29 (0.07, 1.18)0.29 (0.07, 1.18)

1.83 (1.05, 3.20)1.83 (1.05, 3.20)

0.82 (0.14, 4.92)0.82 (0.14, 4.92)

10.07 1 14

Current  use <5 years vs. never use 



 

Figure 13. Association between oral contraceptives and DCIS68,122,125,176 

 Source of the data (sample size) OR (95% CI)

NOTE: Weights are from random effects analysis

. 

. 

. 

Cancer center Registry (CT) (1874) 

Collaborative Breast Cancer Study (9512)

Cancer Registry (WI) (3999) 

Cancer center Registry (CT) (1998) 

Subtotal (I-squared = 20.1%, p = 0.289)

Oral contraceptive current use vs. never 

Cancer center Registry (CT) (1998) 

 

Oral contraceptive past use vs. never 

Cancer center Registry (CT) (1998) 

 

0.92 (0.72, 1.18)

1.15 (1.01, 1.31)

1.25 (0.89, 1.77)

1.00 (0.80, 1.20)

1.08 (0.96, 1.21)

0.60 (0.30, 1.30)

 

1.00 (0.80, 1.30)

10.3 1 3.5

Oral contraceptive ever use vs. never 
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Figure 14. Association between duration of oral contraceptive use and DCIS122,125 

 

 Source of the data (sample size of the study) OR (95% CI)

NOTE: Weights are from random effects analysis

. 

. 

. 

. 

Collaborative Breast Cancer Study (9512) 
Cancer Center Registry (CT) (1998) 
Subtotal (I-squared = 48.7%, p = 0.163) 

OC use for <5 years 
Collaborative Breast Cancer Study (OR) (9512)
Cancer Center Registry (CT) (OR) (1998) 
Subtotal (I-squared = 53.4%, p = 0.143) 

OC use for 5-9 years 
Collaborative Breast Cancer Study (OR) (9512)
Cancer center Registry (CT) (OR) (1998) 
Subtotal (I-squared = 0.0%, p = 0.872) 

OC use for >9 years 
Collaborative Breast Cancer Study (OR) (9512)
Cancer Center Registry (CT) (OR) (1998) 
Subtotal (I-squared = 0.0%, p = 0.475) 

1.09 (0.91, 1.31)1.09 (0.91, 1.31)
0.80 (0.50, 1.10)0.80 (0.50, 1.10)
0.98 (0.74, 1.31)0.98 (0.74, 1.31)

1.28 (1.07, 1.52)1.28 (1.07, 1.52)
1.00 (0.80, 1.40)1.00 (0.80, 1.40)
1.16 (0.92, 1.47)1.16 (0.92, 1.47)

1.14 (0.92, 1.40)1.14 (0.92, 1.40)
1.10 (0.70, 1.50)1.10 (0.70, 1.50)
1.13 (0.94, 1.36)1.13 (0.94, 1.36)

1.08 (0.89, 1.33)1.08 (0.89, 1.33)
0.90 (0.60, 1.50)0.90 (0.60, 1.50)
1.05 (0.87, 1.26)1.05 (0.87, 1.26)

1.5 1 2 

OC use for <2 years 
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Figure 15. Association between ever use of oral contraceptives and DCIS in subgroups by family history of 
breast cancer and menopausal status (multivariate adjusted odds ratio from the study based on the 
Connecticut Tumor Registry)125 

 

 Family history of breast cancer (DCIS cases) OR (95% CI)

All women 

Family history none (243) 
Family history first degree (83) 
Family history second degree (98) 
Family history any (161) 

Post-menopausal 
Family history none (136) 
Family history first degree (50) 
Family history second degree (51) 
Family history any (89) 

Pre-menopausal 
Family history none (92)
Family history first degree (31) 
Family history second degree (42) 
Family history any (67) 

0.90 (0.70, 1.20)0.90 (0.70, 1.20)
0.90 (0.50, 1.70)0.90 (0.50, 1.70)
1.30 (0.70, 2.20)1.30 (0.70, 2.20)
1.10 (0.70, 1.70)1.10 (0.70, 1.70)

1.10 (0.70, 1.50)1.10 (0.70, 1.50)
0.80 (0.40, 1.50)0.80 (0.40, 1.50)
1.10 (0.50, 2.20)1.10 (0.50, 2.20)
0.90 (0.60, 1.60)0.90 (0.60, 1.60)

0.70 (0.40, 1.20)0.70 (0.40, 1.20)
2.30 (0.70, 8.00)2.30 (0.70, 8.00)
1.60 (0.60, 4.20)1.60 (0.60, 4.20)
1.80 (0.80, 4.10)1.80 (0.80, 4.10)

10.2 1 8 
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Figure 16. Association between oral contraceptive use and DCIS by starting age118,122,125 

Relative measure of association (95% CI) 
 
Source of the data (estimate) (sample size of the study)

NOTE: Weights are from random effects analysis

. 

. 

. 

. 

. 

. 

Age started OC use >35 years 
WHO study (Prevalence rate ratio) (1503)
Cancer center Registry (CT) (OR) (1998) 
Subtotal (I-squared = 26.2%, p = 0.245) 

Age started OC use <20 years 
Collaborative Breast Cancer Study   (OR) (9512)
Cancer center Registry (CT) (OR) (1998) 
Subtotal (I-squared = 80.9%, p = 0.022) 

Age started OC use 20-23 years 
Collaborative Breast Cancer Study (OR) (9512)
Cancer center Registry (CT) (OR) (1998) 
Subtotal (I-squared = 0.0%, p = 0.636) 

Age started OC use 25-29 years 
Collaborative Breast Cancer Study (OR) (9512)
Cancer center Registry (CT) (OR) (1998) 
Subtotal (I-squared = 0.0%, p = 0.778) 

Age started OC use >29 years 
Collaborative Breast Cancer Study (OR) (9512)
 

Age started OC use 30-34 years 
Cancer center Registry (CT) (OR) (1998) 
 

2.15 (1.05, 4.40)2.15 (1.05, 4.40)
1.20 (0.60, 2.30)1.20 (0.60, 2.30)
1.58 (0.90, 2.80)1.58 (0.90, 2.80)

1.34 (1.06, 1.68)1.34 (1.06, 1.68)
0.70 (0.40, 1.10)0.70 (0.40, 1.10)
1.01 (0.54, 1.90)1.01 (0.54, 1.90)

1.19 (1.01, 1.41)1.19 (1.01, 1.41)
1.10 (0.80, 1.40)1.10 (0.80, 1.40)
1.17 (1.01, 1.35)1.17 (1.01, 1.35)

1.06 (0.86, 1.31)1.06 (0.86, 1.31)
1.00 (0.70, 1.40)1.00 (0.70, 1.40)
1.04 (0.87, 1.25)1.04 (0.87, 1.25)

1.07 (0.85, 1.34)1.07 (0.85, 1.34)

0.90 (0.60, 1.40)0.90 (0.60, 1.40)
 

 

10.3 1 4.4 
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Figure 17. Association between DCIS and age at first live birth compared to less than 20 years68,109,120,123,128 

Source of the data (odds ratio or relative risk) (sample size) Relative measure of association (95% CI)

 

NOTE: Weights are from random effects analysis

. 

. 

. 

. 

Cancer Registry (WI) (OR) (3999) 
SEER (OR) (3152) 
Subtotal  (I-squared = 0.0%, p = 0.521) 

20–29 years 
Cancer center Registry (CT) (OR) (1874) 
IWHS (RR) (37105) 
Subtotal  (I-squared = 28.4%, p = 0.237) 

25-29 years 
SEER (OR) (3152) 
Cancer Registry (WI) (OR) (3999) 
Subtotal  (I-squared = 0.0%, p = 0.706) 

>30 years 
SEER (OR) (3152) 
Cancer center Registry (CT) (OR) (1874) 
IWHS (RR) (37105) 
Cancer Registry (WI) (OR) (3999) 
Cancer Registry (Sweden) (RR) (1028455) 
Subtotal (I-squared = 0.0%, p = 0.478) 

1.14 (0.73, 1.77)1.14 (0.73, 1.77)
0.89 (0.50, 1.70)0.89 (0.50, 1.70)
1.05 (0.73, 1.50)1.05 (0.73, 1.50)

1.68 (1.17, 2.43)1.68 (1.17, 2.43)
1.25 (0.90, 1.73)1.25 (0.90, 1.73)
1.43 (1.07, 1.91)1.43 (1.07, 1.91)

1.11 (0.60, 2.20)1.11 (0.60, 2.20)
1.30 (0.79, 2.15)1.30 (0.79, 2.15)
1.23 (0.82, 1.82)1.23 (0.82, 1.82)

1.23 (0.60, 2.50)1.23 (0.60, 2.50)
1.77 (1.12, 2.81)1.77 (1.12, 2.81)
1.92 (1.10, 3.37)1.92 (1.10, 3.37)
1.88 (1.16, 3.06)1.88 (1.16, 3.06)
1.37 (1.16, 1.59)1.37 (1.16, 1.59)
1.46 (1.27, 1.67)1.46 (1.27, 1.67)

10.3 1 3.4 

20-24 years 
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Figure 18. Association between DCIS and age at first live birth among different age categories111,120 

 (source of the data (odds ratio or relative risk) 
Age categories, years  Relative measure of association 

                        (95% CI) 

Compared to 20–24 years (Danish Breast Cancer Registry (RR) 
12–19 
25-29 
30–34 
35+ 

Compared to Nulliparous (Danish Breast Cancer Registry (RR) 
Uniparous 20 years at first birth 
Uniparous 24 years at first birth 

Dose-response association 
per 1 year (Cancer Center Registry (CT) (OR))

0.81 (0.62, 1.04)0.81 (0.62, 1.04)
1.22 (1.01, 1.47)1.22 (1.01, 1.47)
1.43 (1.06, 1.93)1.43 (1.06, 1.93)
1.22 (0.68, 2.21)1.22 (0.68, 2.21)

0.89 (0.84, 0.95)0.89 (0.84, 0.95)
0.93 (0.68, 1.28)0.93 (0.68, 1.28)

1.02 (1.00, 1.05)1.02 (1.00, 1.05)

10.5 1 2 
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Figure 19. Association between types of DCIS and age at first live birth compared to 20-24 years (Danish 
Breast Cancer Registry)111 

 Age categories in years RR (95% CI)

DCIS comedo type
12–19 
25–29 
>30 

DCIS non comedo type 
12–19 
25–29 
>30 

DCIS with Diameter <10mm 
12–19 
25–29 
>30 

DCIS with Diameter >10mm 
12–19 
25–29 
>30 

Parity on Micro-focal DCIS 
12–19 
25–29 
>30 

0.69 (0.44, 1.09) 0.69 (0.44, 1.09) 
1.38 (1.02, 1.88) 1.38 (1.02, 1.88) 
1.63 (1.05, 2.52) 1.63 (1.05, 2.52) 

0.85 (0.62, 1.15) 0.85 (0.62, 1.15) 
1.14 (0.90, 1.44) 1.14 (0.90, 1.44) 
1.27 (0.87, 1.83) 1.27 (0.87, 1.83) 

1.03 (0.60, 1.76) 1.03 (0.60, 1.76) 
1.27 (0.83, 1.96) 1.27 (0.83, 1.96) 
0.88 (0.42, 1.84) 0.88 (0.42, 1.84) 

0.53 (0.32, 0.86) 0.53 (0.32, 0.86) 
1.29 (0.96, 1.73) 1.29 (0.96, 1.73) 
1.92 (1.28, 2.88) 1.92 (1.28, 2.88) 

1.19 (0.77, 1.84) 1.19 (0.77, 1.84) 
1.09 (0.74, 1.60) 1.09 (0.74, 1.60) 
0.93 (0.48, 1.79) 0.93 (0.48, 1.79) 

10.3 1 3
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Figure 20. Association between parity and DCIS109,111,112,120,123,128 
 

 

Relative measure of association (95% CI) 
  
Source of the data (odds ratio or relative risk) (sample size)

NOTE: Weights are from random effects analysis

. 

. 

. 

. 

. 

. 

. 

Number of births 1-2  vs. 0 
IWHS (RR) (37105) 
 
Number of births >3 vs. 0 
IWHS (RR) (37105) 
Swedish Registry (RR) (1028455) 
Subtotal (I-squared = 0.0%, p = 0.877) 

Number of births 2 vs. 1 
Danish Breast Cancer registry (RR) (1500000)
SEER (OR) (3152) 
Subtotal  (I-squared = 0.0%, p = 0.405) 

Number of births 3 vs. 1 
SEER (OR) (3152) 
Danish Breast Cancer registry (RR) (1500000)
Swedish Registry (RR) (1028455) 
Subtotal (I-squared = 24.4%, p = 0.266) 

Number of births >4 vs. 1 
SEER (OR) (3152) 
Danish Breast Cancer registry (RR) (1500000)
Subtotal (I-squared = 0.0%, p = 0.498) 

Parous vs. Nulliparous
Danish Breast Cancer registry (RR) (1500000)
SEER (OR) (3152) 
Subtotal (I-squared = 86.8%, p = 0.006) 

RR per birth 
Cancer center Registry (CT) (OR) (1874) 
Danish Breast Cancer registry (RR) (1500000)
Subtotal  (I-squared = 87.2%, p = 0.005) 

0.98 (0.57, 1.68)0.98 (0.57, 1.68)
 

0.87 (0.52, 1.46)0.87 (0.52, 1.46)
0.83 (0.70, 0.99)0.83 (0.70, 0.99)
0.84 (0.71, 0.99)0.84 (0.71, 0.99)

1.00 (0.80, 1.24)1.00 (0.80, 1.24)
0.80 (0.50, 1.30)0.80 (0.50, 1.30)
0.96 (0.79, 1.17)0.96 (0.79, 1.17)

0.54 (0.30, 1.00)0.54 (0.30, 1.00)
0.93 (0.72, 1.21)0.93 (0.72, 1.21)
0.86 (0.75, 0.98)0.86 (0.75, 0.98)
0.85 (0.73, 1.00)0.85 (0.73, 1.00)

0.47 (0.20, 1.20)0.47 (0.20, 1.20)
0.66 (0.44, 0.98)0.66 (0.44, 0.98)
0.62 (0.43, 0.90)0.62 (0.43, 0.90)

1.05 (0.83, 1.33)1.05 (0.83, 1.33)
0.43 (0.24, 0.77)0.43 (0.24, 0.77)
0.70 (0.30, 1.67)0.70 (0.30, 1.67)

0.86 (0.80, 0.93)0.86 (0.80, 0.93)
1.03 (0.93, 1.14)1.03 (0.93, 1.14)
0.94 (0.79, 1.12)0.94 (0.79, 1.12)

10.2 1 5 
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Figure 21. Association between breast density, previous history of breast biopsy or surgery, and 
DCIS68,116,120,123 

Comparison groups (source of the data, odds ratio or relative risk) Relative measure of association 
(95% CI)  

Previous breast surgery among 30-49 years old
Previous breast surgery (Screening Program (CA) (OR) 

Previous breast surgery among >50 years old
Previous breast surgery (Screening Program (CA) (OR) 
 

Previous breast biopsy 

Yes vs. no (Cancer center Registry (CT) (OR)
 Yes vs. no (SEER (OR) 
 

Breast density/Premenopausal (Screening Program (NH) (RR)
Fatty vs. Scattered 
Heterogeneous vs. scattered 
Extreme vs. scattered 

Breast density/postmenopausal (Screening Program (NH) (RR)
Fatty vs. scattered 
Heterogeneous vs. scattered 
Extreme vs. scattered 

Benign breast disease (Cancer Registry (WI) (OR)
 Yes vs. no 

1.00 (0.40, 2.40)1.00 (0.40, 2.40)

0.90 (0.40, 1.90)0.90 (0.40, 1.90)

3.56 (2.86, 4.43)3.56 (2.86, 4.43)
1.86 (1.10, 3.20)1.86 (1.10, 3.20)

0.29 (0.04, 2.24)0.29 (0.04, 2.24)
2.06 (1.39, 3.05)2.06 (1.39, 3.05)
2.40 (1.47, 3.91)2.40 (1.47, 3.91)

0.58 (0.37, 0.93)0.58 (0.37, 0.93)
1.41 (1.12, 1.78)1.41 (1.12, 1.78)
1.49 (0.93, 2.37)1.49 (0.93, 2.37)

1.88 (1.32, 2.68)1.88 (1.32, 2.68)

10.04 1 25 
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Figure 22. Adjusted odds ratios of DCIS by mammographic breast density (results from the Multiethnic 
cohort92,99 

 Comparison groups OR (95% CI) 

Mean percentage density (%) vs. <10

10–24.9 

25–49.9 

>50 

Mean breast dense area (cm2) vs. <15 

15–29.9 

30–44.9 

>45 

1.15 (0.57, 2.30) 1.15 (0.57, 2.30) 

1.29 (0.64, 2.59) 1.29 (0.64, 2.59) 

2.86 (1.38, 5.94) 2.86 (1.38, 5.94) 

1.05 (0.58, 1.92) 1.05 (0.58, 1.92) 

1.70 (0.90, 3.22) 1.70 (0.90, 3.22) 

2.59 (1.39, 4.82) 2.59 (1.39, 4.82) 

10.2 1 6
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Figure 23. Association between body composition and DCIS109,116,123 

 
Body mass index categories in kg/m2 (source of the data (odds ratio or relative risk)) Relative measure of association (95% CI) 

BMI kg/m2 
22-24.59 vs. <22 (SEER (OR)) 
24.3-28.3 vs. <24.3 (IWHS (RR)) 
24.6-29.02 vs. <22 (SEER (OR)) 
>28.3 vs. <24.3 (IWHS (RR)) 
>29.03 vs. <22 (SEER (OR)) 

BMI at age categories 
20.2-22.3 vs. <20.2 at age 18 (IWHS (RR))
>22.3 vs. <20.2 at age 18 (IWHS (RR)) 
>25 in 30-49 years (Screening Program (CA) (OR))
>25 in >50 years (Screening Program (CA) (OR))

Waist-to-hip ratio 
0.79-0.87 vs. <0.79 (IWHS (RR)) 
>0.87 vs. <0.79 (IWHS (RR)) 

0.55 (0.40, 0.90)0.55 (0.40, 0.90)
1.11 (0.77, 1.61)1.11 (0.77, 1.61)
0.57 (0.40, 0.90)0.57 (0.40, 0.90)
1.18 (0.82, 1.70)1.18 (0.82, 1.70)
0.41 (0.20, 0.70)0.41 (0.20, 0.70)

1.38 (0.98, 1.95)1.38 (0.98, 1.95)
0.73 (0.49, 1.10)0.73 (0.49, 1.10)
0.40 (0.20, 0.90)0.40 (0.20, 0.90)
1.10 (0.60, 1.90)1.10 (0.60, 1.90)

1.09 (0.76, 1.58)1.09 (0.76, 1.58)
1.12 (0.77, 1.62)1.12 (0.77, 1.62)

1.2 1 5 
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Figure 24. Family history of breast or ovarian breast cancer and DCIS68,109,120,123,126 

  
Source of the data (odds ratio or relative risk) (sample size) Relative measure of association  

(95% CI) 

NOTE: Weights are from random effects analysis. 

Breast cancer family history 
Cancer Registry (WI) (OR) (3999) 
Cancer center Registry (CT) (OR) (1874) 
Subtotal  (I-squared = 88.5%, p = 0.003) 

Breast cancer family history First degree
Cancer center Registry (CT) (OR) (1998) 
IWHS (RR) (37105) 
SEER (OR) (3152) 
Subtotal  (I-squared = 28.9%, p = 0.245) 

Breast and ovarian family history 
Cancer center Registry (CT) (OR) (1998) 
 
Breast and ovarian family history First degree
Cancer center Registry (CT) (OR) (1998) 
 
Breast and ovarian family history Second degree
Cancer center Registry (CT) (OR) (1998) 
 
Ovarian cancer family history Second degree
Cancer center Registry (CT) (OR) (1998) 
 

2.68 (1.93, 3.72)2.68 (1.93, 3.72)
1.48 (1.19, 1.85)1.48 (1.19, 1.85)
1.97 (1.10, 3.52)1.97 (1.10, 3.52)

1.62 (1.26, 2.09)1.62 (1.26, 2.09)
2.09 (1.46, 3.00)2.09 (1.46, 3.00)
2.50 (1.50, 4.20)2.50 (1.50, 4.20)
1.90 (1.49, 2.42)1.90 (1.49, 2.42)

1.11 (0.51, 2.43)1.11 (0.51, 2.43)
 

1.51 (0.40, 5.65)1.51 (0.40, 5.65)
 

0.61 (0.15, 2.40)0.61 (0.15, 2.40)
 

1.09 (0.56, 2.12)1.09 (0.56, 2.12)
 

10.2 1 7
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Figure 25. Association between DCIS and common variants on chromosome 5p12 confer susceptibility to estrogen receptor-positive breast cancer 
(odds ratios from the multinational case-control study, adjusted to age and other variables)127 

Single nucleotide polymorphisms compared to none

53 rs1219648 

rs4415084 

rs10941679 

1.05 (0.88, 1.25)1.05 (0.88, 1.25)

1.25 (1.05, 1.49)1.25 (1.05, 1.49)

1.31 (1.09, 1.59)1.31 (1.09, 1.59)

OR (95% CI)

10.6 1 1.6



 

Figure 26. Age adjusted odds ratio of DCIS among categories of sex hormones (from the New York University 
Women’s Health Study)114,127 

 Comparison categories OR (95% CI) 

Androstenedione
1.79 (0.80, 3.99) 1.79 (0.80, 3.99) 2 tertile vs. 1 
0.94 (0.41, 2.14) 0.94 (0.41, 2.14) 3 tertile vs. 1 

Dehydroepiandrosterone sulfate 
0.80 (0.34, 1.87) 0.80 (0.34, 1.87) DHEAS 2 tertile vs. 1
0.84 (0.35, 2.03) 0.84 (0.35, 2.03) DHEAS 3 tertile vs. 1

 
 

Estradiol 
2 tertile vs. 1 
3 tertile vs. 1 

Estrone 
2 tertile vs. 1 
3 tertile vs. 1 

Sex hormone-binding globulin
2 tertile vs. 1 
3 tertile vs. 1 

Testosterone 
2 tertile vs. 1 
3 tertile vs. 1 

1.17 (0.53, 2.57) 1.17 (0.53, 2.57) 
0.94 (0.40, 2.23) 0.94 (0.40, 2.23) 

1.83 (0.79, 4.23) 1.83 (0.79, 4.23) 
1.02 (0.42, 2.48) 1.02 (0.42, 2.48) 

0.89 (0.41, 1.91) 0.89 (0.41, 1.91) 
1.01 (0.45, 2.30) 1.01 (0.45, 2.30) 

1.01 (0.43, 2.38) 1.01 (0.43, 2.38) 
1.14 (0.44, 2.94) 1.14 (0.44, 2.94) 

0.3 11 4.2
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Figure 27. Association between alcohol and dietary factors and DCIS68,109,120 
 

Comparison categories (source of data (odds ratio or relative risk)) OR (95% CI)

Alcohol intake 

39-90(g/wk) vs. none (Cancer Registry (WI) (OR)) 1.68 (1.01, 2.79)1.68 (1.01, 2.79)

<39(g/wk) vs. none (Cancer Registry (WI) (OR)) 1.31 (0.84, 2.05)1.31 (0.84, 2.05)

<4g/d: vs. 0 (IWHS (RR)) 1.19 (0.84, 1.69)1.19 (0.84, 1.69)

>4g/d:  vs. 0 (IWHS (RR)) 0.86 (0.57, 1.29)0.86 (0.57, 1.29)

≥91(g/wk) vs. none (Cancer Registry (WI) (OR)) 1.82 (1.07, 3.08)1.82 (1.07, 3.08)55 

Ever drink: Yes vs. no (Cancer Center Registry (CT) (OR)) 0.98 (0.78, 1.23)0.98 (0.78, 1.23)

Daily beta-carotene intake

Quartile 2 (760–149 kIU) vs.1 (<760 kIU) (Cancer Registry (WI) (OR)) 1.03 (0.71, 1.48)1.03 (0.71, 1.48)

Quartile 3 (150–258 kIU) vs.1 (<760 kIU) (Cancer Registry (WI) (OR)) 1.13 (0.79, 1.61)1.13 (0.79, 1.61)

Quartile 4 (>258 kIU) vs.1 (<760 kIU) (Cancer Registry (WI) (OR)) 0.54 (0.35, 0.84)0.54 (0.35, 0.84)

1 1 0.3 3.1



 

Figure 28. Association between physical activity and DCIS (adjusted odds ratios from the Cancer Surveillance Program and the Women’s 
Contraceptive and Reproductive Experiences Study)124  

 Comparison categories OR (95% CI)

Average hours/week of exercise activity 10 years after menarche vs. No activity, at any age 
Activity only at other ages 0.72 (0.50, 1.05)0.72 (0.50, 1.05)
< 1 hr/week 0.55 (0.35, 0.89)0.55 (0.35, 0.89)
1–4 hr/week 0.71 (0.48, 1.06)0.71 (0.48, 1.06)
>4 hrs/week 0.58 (0.36, 0.91)0.58 (0.36, 0.91)

Average hrs/week of lifetime exercise activity vs. none
< 1 hour/week 0.66 (0.46, 0.94)0.66 (0.46, 0.94)
1–4 hours/week 0.66 (0.46, 0.94)0.66 (0.46, 0.94)
>4 hours/week 0.64 (0.42, 0.96)0.64 (0.42, 0.96)

56 

 
 
 

Average hrs/week of lifetime exercise activity, no family history vs. none
< 1 hr/week 
1–4 hrs/week 
>4 hrs/week 

Ever exercise activity vs. no 
Yes vs. No 

Average MET hrs/week of lifetime exercise activity vs. none
>0–3.0 
>3.0–8.0 
>8.0–16.0 
>16.0–32.0 
>32.0 
Average hours/week of exercise activity (10 yrs before reference date), no family history vs. no activity
> 4 hrs/week 

Average hours/week of exercise activity 10 years before reference date vs. no activity, at any age
Activity only at other ages 
< 1 hr/week 
1–4 hrs/week 
> 4 hrs/week 

0.66 (0.45, 0.97)0.66 (0.45, 0.97)
0.60 (0.41, 0.88)0.60 (0.41, 0.88)
0.53 (0.34, 0.82)0.53 (0.34, 0.82)

0.65 (0.48, 0.90)0.65 (0.48, 0.90)

0.70 (0.48, 1.03)0.70 (0.48, 1.03)
0.65 (0.44, 0.96)0.65 (0.44, 0.96)
0.61 (0.41, 0.92)0.61 (0.41, 0.92)
0.63 (0.40, 0.98)0.63 (0.40, 0.98)
0.65 (0.39, 1.08)0.65 (0.39, 1.08)

0.43 (0.26, 0.69)0.43 (0.26, 0.69)

0.68 (0.44, 1.06)0.68 (0.44, 1.06)
0.75 (0.48, 1.16)0.75 (0.48, 1.16)
0.61 (0.43, 0.87)0.61 (0.43, 0.87)
0.52 (0.33, 0.80)0.52 (0.33, 0.80)

0.3 11 4 

 



 

Figure 29. Multivariate adjusted relative risk of DCIS in association with aspirin and nonsteroidal anti-
inflammatory agents (results from the Iowa Women’s Health Cohort Study)110 

 Use categories RR (95% CI)

Aspirin use vs. Nonuse

0.57 (0.35, 0.94)0.57 (0.35, 0.94)<1/week 

1.22 (0.61, 2.44)1.22 (0.61, 2.44)1/week 

0.52 (0.28, 0.95)0.52 (0.28, 0.95)2–5/week 

0.52 (0.30, 0.90)0.52 (0.30, 0.90)6+/week 

NSAID use vs. Non use

<1 per week 1.35 (0.83, 2.21)1.35 (0.83, 2.21)

2–5 per week 0.67 (0.29, 1.56)0.67 (0.29, 1.56)

6+ per week 1.28 (0.77, 2.13)1.28 (0.77, 2.13)

0.3 3.6 11
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Table 2. Population-based screening trials  
 

DCIS  
(#/Cumulative Rate per 1,000) 

Invasive CA  
(#/Cumulative Rate per 1,000) Trial/Year Screened/ 

Control Screened Control Screened Control 
Health Insurance Plan 
Study, 1963134 

     

Malmo Study135 21,088/21,195 240/0.28 178/0.21 2,400/2.8 2,232/2.6 
Two-County Trial136 77,080/55,985 123/1.60 46/0.82 1,303/16.9 996/17.8 
Edinburgh Trial129      
Stockholm Trial130 40,318/19,943 43/0.091 14/0.058 385/0.814 2,03/0.848 
Canadian National 
Breast Screening Trial 
1132 

25,214/25,126 71/2.92 29/1.19 592/ 552 

Canadian National 
Breast Screening Trial 
2131 

19,711/19,694 71/38.3 16/8.6 622 610 

Gothenburg Breast 
Screening Trial133 

21,904/30,318 38/NR 40/NR 271/NR 415/NR 

 
 
 
 
 
 
Table 3. Diagnosis of DCIS and invasive cancer among screened populations 
 

Study Cases of DCIS Cases of Invasive Breast Cancer 
(Ductal when Specified) Sample 

Lewis, 197544 
Country: USA 
Time Period: Not specified 

8 16 Sample size: 4,500 

Schwartz, 197645 
Country: USA 
Time Period: 1973-1975 

6 96 Sample size: 13,907 

Feig, 197746 
Country: USA 
Time Period: Not specified 

14 87 Sample size: 16,000 

Simon, 199356 
Country: USA 
Time Period: 1975-1988 

462 619 Sample size: Not specified 
Detroit Michigan, 
Population 

Chan, 199865 
Country: Hong Kong 
Time Period: 1993-1995 

10 32 Sample size: 13,033 

Ng, 1998177 
Country: Singapore 
Time Period: 1994-1996 

35 97 Sample size: 28,231 

Erbas, 200479 
Country: Australia 
Time Period: 1993-2000 

1,127 5,301 Sample size: 1,000 

Schott, 2008178 
Country: Germany 
Time Period: 2001-2005 

125 2,541 Sample Size: not reported  

Hofvind, 2008 102 
Country: Norway 
Time Period: 1996-2004 

635 3,825 Sample size: Not specified 

Ohuchi 179  
Country: Japan 
Time Period: 1989-1991 

5 25 Sample size: 9,634 
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Figure 30. Percent change in the age-adjusted incidence of DCIS, invasive breast cancer, and 
mammography175,180 
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Figure 31. Cumulative incidence of DCIS per 1,000 mammograms from 1996-199972,75,81 
 
 
First screening mammogram and subsequent 

 

Data source (adjustment) Cumulative incidence per 1000 
screening mammograms (95% CI) 

 
 

First screening mammogram

BCSC mammography registries (*) 1.50 (1.20, 1.80)1.50 (1.20, 1.80)

BCSC mammography registries (**) 

NBCCEDP (**)

BCSC mammography registries (Crude) 

Subsequent screening mammogram

BCSC mammography registries (*) 

BCSC mammography registries (**) 

NBCCEDP (**)

BCSC mammography registries (Crude)  

1.50 (1.20, 1.80)1.50 (1.20, 1.80)

1.90 (1.70, 2.20)1.90 (1.70, 2.20)

0.81 (0.80, 0.82)0.81 (0.80, 0.82)

0.83 (0.77, 0.90)0.83 (0.77, 0.90)

0.83 (0.77, 0.90)0.83 (0.77, 0.90)

1.20 (1.10, 1.30)1.20 (1.10, 1.30)

0.76 (0.75, 0.77)0.76 (0.75, 0.77)

0.5 11 2.5 
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Figure 31. Cumulative incidence of DCIS per 1,000 mammograms from 1996-199972,75,81 (continued) 
 
 
Screen detected DCIS and nonscreen detected DCIS 

 
 

Cumulative incidence per 1000 Data source 
screening mammograms (95% CI)

  

Non-screen-detected DCIS 

0.13 (0.05, 0.20)0.13 (0.05, 0.20)BCSC mammography registries 
  

Screen-detected DCIS 

0.78 (0.60, 0.95)0.78 (0.60, 0.95)BCSC mammography registries  

Total  DCIS cases 

0.90 (0.72, 1.09)0.90 (0.72, 1.09)BCSC mammography registries  

.05 11 20 

BCSC - Breast Cancer Surveillance Consortium; NBCCEDP- National Breast and Cervical Cancer Early Detection 
Program 
 
 



 

Figure 32. Time trend in crude annual incidence of DCIS per 1,000 mammograms from January 1997 to 
December 2003 in women ages 50-69 years (results from Breast Cancer Surveillance Consortium 
mammography registries)101 
 

 
 
Expon = exponential trend 
 
 
 
 
 
 
 
Figure 33. Annual incidence of DCIS per 1,000 screening mammograms from January 1996 to December 1999 
among age catogires of U.S. women depending on screening status (resutls from seven regional 
mammography registries)72 
 

 
 

 

62 



 

Figure 34. Cumulative incidence of DCIS by tumor grade and size in Australia (New South Wales Central 
Cancer Registry, per 100,000 women age standardized to the world population from 1995-2000)76 

 Tumor grade or size (DCIS cases) Cumulative incidence (95% CI) 

Grade 

Low (1) 1.20 (1.10, 1.40) 1.20 (1.10, 1.40) 

2.20 (2.00, 2.40) 2.20 (2.00, 2.40) Intermediate (2)

 
 

High (4) 

Total (9)

Unknown (1) 

Size 

0-0.9 cm (2) 

1-1.9 cm (2) 

2-2.9 cm (1) 

3+ cm (1) 

Total (9)

Unknown (2) 

4.20 (3.90, 4.50) 4.20 (3.90, 4.50) 

8.60 (8.20, 9.00) 8.60 (8.20, 9.00) 

0.90 (0.80, 1.10) 0.90 (0.80, 1.10) 

2.10 (1.90, 2.30) 2.10 (1.90, 2.30) 

2.00 (1.80, 2.20) 2.00 (1.80, 2.20) 

1.10 (1.00, 1.30) 1.10 (1.00, 1.30) 

1.40 (1.20, 1.50) 1.40 (1.20, 1.50) 

8.60 (8.20, 9.00) 8.60 (8.20, 9.00) 

2.00 (1.90, 2.20) 2.00 (1.90, 2.20) 

 11 9
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Figure 35. Age-adjusted incidence rates of different histological types of DCIS among women ages ≥30 years, 
1980 to 2001 (results from 9 SEER registries in Connecticut, Hawaii, Iowa, New Mexico, and Utah and in the 
metropolitan areas of Atlanta, Detroit, San Francisco-Oakland, Seattle-Puget Sound)82 
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Figure 36. Chemoprevention of DCIS with tamoxifen (results from randomized trials)105-107 

 Randomized controlled clinical trial (sample size/months of followup)               Relative risk (95% CI) 

International Breast Cancer Intervention RCT 0.31 (0.12, 0.82)0.31 (0.12, 0.82)
(7152/50 months) 

International Breast Cancer Intervention Study 0.64 (0.32, 1.20)0.64 (0.32, 1.20)
(7145/96 months) 65 

Royal Marsden RCT 1.52 (0.66, 3.50)1.52 (0.66, 3.50)
(2471/158 months) 

1 1 0.1 5

 
 

 



 

Question 2. How does the use of MRI or SLNB impact 
important outcomes in patients diagnosed with DCIS? 

 
Magnetic Resonance Imaging  
 
 Post-diagnostic MRI is typically used to guide surgical decisionmaking among the options of 
breast conserving surgery, mastectomy, and bilateral mastectomies. The differential accuracy of 
MRI over mammography for accurately identifying these factors defines the value of the 
technology. Surgical decisionmaking generally takes the following factors into account: 
multicentric disease, tumor size, and contralateral disease. We analyzed 57 studies181-196165,166,197-

235 that reported the outcomes of breast MRI among patients with established DCIS. Most studies 
of post-diagnostic breast MRI did not report separate outcomes for invasive breast cancer and 
DCIS. For our final analysis we excluded those studies. Although this decision limited the 
number of eligible studies, the patient population of interest was better defined and more 
generalizable to the specific issue of DCIS. Because these were generally observational studies, 
many included highly select patients with DCIS who were at greatest risk of having multicentric 
or extensive disease; these results may not be reflective of all or even most patients with DCIS. 
We excluded studies when a later publication from the same institution included patients from an 
earlier study.181,236 237-240 We were unable to find any study that directly compared survival, 
recurrence, or quality of life for women receiving post diagnostic MRI to no MRI or SLNB 
versus no SLNB.  
 MRI for detecting multicentric disease. The presence of multicentric disease is generally 
considered a contraindication to BCS. Thus, MRI-detected multicentric disease in women with 
DCIS would be expected to influence treatment recommendations. In a study that included 51 
patients with DCIS, Hwang et al. reported that the sensitivity of detecting multicentric disease 
was significantly higher for MRI as compared to mammography. They estimated MRI to have 94 
percent sensitivity compared with  mammography that had 38 percent sensitivity (p <0.05).208 
Similarly, in a study of 32 patients with DCIS, Menell et al. reported that the sensitivity of 
detecting multicentric disease was 80 percent for MRI and 40 percent for mammography.199 
However, Santamaria et al. studied 86 women with DCIS and did not find the sensitivity of MRI 
to be significantly better than mammography, although performance of MRI was considerably 
better than mammography (MRI, 42 percent; mammography, 26 percent; p=.453) (Table 4).223 
 Menell et al.199 and Hollingsworth et al.229 reported that MRI detected occult multicentric 
disease at 6.25 percent and 6.3 percent of DCIS patients, respectively. Despite these similarities, 
variability in the definition of multicentric disease limits comparisons across studies. For 
example, Hollingsworth defined multicentric disease as a separate focus of cancer more than 
5.0cm away from index lesion or discontinuous growth to another breast quadrant,231 while 
Hwang defined multicentric disease simply as a tumor within at least two quadrants.208   
 MRI for estimating tumor size. Several studies compared the accuracy of MRI and 
mammography with histological examination for determining tumor size. The limitations of this 
comparison group must be acknowledged. Given the growth pattern of DCIS, limitations 
inherent in tissue processing make histologically-based tumor measurement difficult as 3-
diminsional extent of disease is reconstructed using 2-dimensional pathology slides. Thus, 
pathological examination can overestimate or underestimate tumor sizes, depending on the plane 
of section. Some authors have argued that MRI measurements may be more accurate than those 
in the pathology laboratory.231 
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 The results of studies comparing mammography with MRI have not been consistent. In a 
study of 167 patients with DCIS, Kuhl et al. reported that MRI was not better than 
mammography in determining size.191 In another study of 24 patients with DCIS, Uematsu et al. 
reported that MRI was more accurate than mammography in determining extent of DCIS.241 
Several studies have evaluated the underestimation and overestimation rates of MRI in 
determining DCIS size relative to pathological exam (Table 5). Definitions of error were not 
consistent between studies (+/- 5mm to 10mm), and some studies did not explicitly define what 
they considered to be an error. For example, in a study of 54 patients with DCIS, Schouten van 
der Velden et al. reported that MRI overestimated size (defined as >0.5cm) in 38 percent of 
patients and underestimated size (defined as >0.5cm) in 24 percent of patients.196 In another 
study of 45 patients with DCIS, Esserman et al. reported that the correlation between MRI and 
histological size was modest (r=0.55; p=.0001); MRI overestimated size by more than two-fold 
in 23 percent of patients; MRI underestimated size by half in 9 percent compared to histology.222  
 MRI for detecting contralateral breast cancer. We found four studies that reported the use 
of MRI to detect contralateral breast cancer in patients with DCIS (Table 6). In the largest study 
that included 196 patients, Lehman et al. reported MRI detected occult contralateral breast 
cancer in five patients (2.6 percent); the sensitivity of detecting contralateral breast cancer was 
71 percent.218 Importantly, in this study MRI findings prompted biopsies of the contralateral 
breast in 18 patients; only five (28 percent) were positive. None of these studies compared the 
performance of MRI to mammography.  
 MRI for identifying invasive disease. If MRI could more accurately differentiate between 
DCIS and invasive cancer, it could alter the surgical treatment of women initially diagnosed with 
DCIS. We found only one study that evaluated the ability of MRI to identify invasive disease 
among patients originally diagnosed with DCIS.208 Among 17 patients with DCIS originally 
diagnosed by core needle biopsy, Hwang et al. reported three patients had invasive breast cancer 
after definitive surgery; MRI correctly predicted invasive breast cancer in all three patients 
(sensitivity = 100 percent).208 Hwang estimated the specificity of MRI for detecting invasive 
breast cancer was 86 percent. After excisional biopsy, the sensitivity of MRI for detecting 
invasive breast cancer was 75 percent and the specificity was 85 percent. Among all patients, the 
positive predictive value of MRI for detecting invasive breast cancer was only 43 percent. 
 Treatment utilization. Nineteen articles reported treatment utilization after diagnostic MRI 
(Appendix Tables F23 and F24).183,187,191,192,196,199,205,208,210,212,218,221,223,225,227,229-232,234 All articles 
presented institutional experience performing MRI in DCIS patients (level III evidence). The 
studies reported descriptive information and did not use strategies to reduce bias. Rather, they 
reported crude numbers of events in MRI and no MRI groups. 
 Several studies reported change in treatment decisions based on MRI. Tillman reviewed the 
medical records of 41 consecutive patients with DCIS who underwent breast MRI from 
November 1992 through June 2000 prior to planned breast conserving surgery to evaluate the 
extent to which MRI findings caused any change in the patient’s surgical management.212 The 
authors reported that MRI simply confirmed information already obtained by mammogram, 
ultrasound, or clinical examination and did not affect clinical management in 85.4 percent of the 
patients. Treating surgeons changed local management based on MRI findings in 14.6 percent of 
the women.212 A study of 32 women treated at Memorial Sloan-Kettering Cancer Center found 
that MRI findings resulted in changing surgical treatment from breast conserving therapy to 
mastectomy in 50 percent of women.199 A review of the medical records of 28 women who 
underwent breast MRI reported that MRI findings changed surgical management for 25 percent 
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of women undergoing pre-surgical MRI.187 In a recent report of 5,596 breast cancer patients (18 
percent had DCIS), Katipamula et al. reported that MRI was associated with higher mastectomy 
rates at the Mayo Clinic.242   
 Patient outcomes. A single study evaluated whether pre-treatment MRI was associated with 
rates of local failure among 136 women who underwent BCS followed by radiation therapy at 
the Hospital of the University of Pennsylvania.183 The rates of local failure were the same (6 
percent) among women with or without MRI; the authors concluded that the use of breast MRI 
was not associated with improvement in outcomes after BCS with radiation.183 The study did not 
consider changes in treatment strategy as the result of MRI as part of their outcomes evaluation.   
 Summary. While studies are small, all consistently point to changes in treatment after MRI. 
These changes are due to differential ability for MRI to detect multicentric and contralateral 
disease and accurately estimate tumor size.  
 
Sentinel Lymph Node Biopsy 
 
 We identified 50 studies that reported experience with SLNB in women with DCIS.98,236-

240,243-286 Half of the publications were presented by U.S. academic centers,236,237,243-250,253,256,259-

264,267,269,273,275,279,283,285 two studies were conducted in South America,270,271 one in Canada,276 
one in Australia,252 and one in Taiwan;257 the rest included women from European countries.  
 The majority of the studies included middle aged women (median age 50-60 years); few 
specifically focused on younger (median age <50)237,255,270 or older (median age >60)259 patients.  
 The authors conducted retrospective review of medical records238,239,252,265,267,270,275,276,284-286 
or prospective collection of patient outcomes;98,244,248,249,253,262,268,269,271,282 few reported length of 
followup240,252,260,264,267,269,273,275,278,279,282 that ranged from 13 months264 to 5 years.252 Only one 
study reported proportion of loss to followup.264 Sample sizes of the studies (total 7,628 subjects) 
varied from less than 20 women with DCIS244,258,260,271 to more than 500 patients.240,263,278,283 One 
article reported the results from a prospective, multi-institutional University of Louisville Breast 
Cancer Sentinel Lymph Node Study253 that investigated several hypotheses related to SLNB in 
women with early stages of breast cancer. 
 The largest series of DCIS women were analyzed in the European Institute of 
Oncology,240,278 the University of Texas M.D. Anderson Cancer Center,283 and in the database at 
the H. Lee Moffitt Cancer Center and Research Institute.263 These large academic centers were 
the basis for more than one publication with different patient outcomes related to SLNB for 
DCIS; however, we could not exclude the possibility that the same patients were included in 
more than one of these articles. Two publications compared patient outcomes after SLN and 
axillary lymph node dissections.256,269 
 Few studies evaluating SLNB for DCIS include consecutive patients, but rather most report 
the outcomes of highly selected patients. For example, Yen et al. reported that SLNB was 
performed on only 35 percent of patients with DCIS.264 Common selection criteria listed by 
many authors include palpable mass, radiographic mass, large size, mastectomy treatment, high 
nuclear grade, and suspicion for invasive breast cancer.248,264,274 Patients treated with mastectomy 
are usually overrepresented in SLNB studies. For example, Meijren et al. reported that 76 
percent of patients with DCIS treated with mastectomy underwent SLNB as compared with only 
14 percent of patients treated with excision.274 As a result, the published studies are not 
necessarily reflective of all, or even most, patients with DCIS.  
 For our final analysis, we excluded several studies for the following reasons: 
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1) A later publication from the same institution included patients from an earlier 
study.236 237-240 

2) SLNB was not performed.252,287,288 
3) The study was a meta-analysis of previously published studies.289 
4) The study did not clearly identify the proportion of patients with DCIS who had SLN 

metastases.290  
 
We were unable to find any study that directly compared important patient outcomes (survival, 
recurrence, and quality of life) after SLNB compared with no SLNB.  
 A review commissioned by AHRQ9 assessed the effectiveness of needle biopsy. The authors 
synthesized the evidence from 104 studies and concluded that 24 percent of tumors with DCIS 
identified from stereotactic-guided automatic gun core needle biopsy were found to have 
invasive breast cancer upon surgical excision (95 percent CI 0.18; 0.32). For stereotactic guided 
vacuum-assisted core needle biopsy this rate was 13 percent (95 percent CI 0.11; 0.15). Since 
some patients with an original core needle biopsy of DCIS will have invasive breast cancer 
identified in the excision or mastectomy specimen, we evaluated the incidence of SLN 
metastases separately for patients with an original and final diagnosis of DCIS (Tables 7 and 8). 
The incidence of SLN metastases was greater for patients with an original diagnosis of DCIS 
(9.8 percent, 95 percent CI 7.6; 12.7) compared with those with a final diagnosis of DCIS (5.0 
percent, 95 percent CI 3.6; 6.8) of DCIS. For example, in a study of patients initially diagnosed 
with DCIS by core needle biopsy, Moran et al. reported that 8.6 percent of patients had SLN 
metastases.98 However, in this series all patients with SLN metastases had a final diagnosis of 
invasive breast cancer after excision or mastectomy; thus, no women with a final diagnosis of 
DCIS had SLN metastases.   
 Some studies evaluating the role of SLNB include DCISM, while others include only pure 
DCIS without microinvasion. Since DCISM may have a higher incidence of SLN metastases, we 
distinguished DCIS from DCISM in our analysis (Table 9). The incidence of SLN metastases 
was higher for patients with DCISM (9.3 percent; 95 percent CI 6.0; 14.0) compared with those 
with DCIS (4.8 percent; 95 percent CI 3.4; 6.7).  
 The incidence of SLN metastases and the type of metastases vary according to definitions 
used. In a multi-institutional study of 470 patients with DCIS, Moore et al. reported that the 
overall incidence of SLN metastases was 9 percent.275 In this dataset, the incidence of SLN 
metastases according to AJCC staging was: pN1 (macrometastases), 0.64 percent; pN1 (mic), 
0.85 percent; and pN0(i+), 7.70 percent. Using the same dataset but different definitions of SLN 
metastases yielded slightly different results: routine hematoxylin (H&E), 0.85 percent; serial 
section using H&E, 4.47 percent; IHC only, 3.83 percent. Whenever possible, we determined the 
incidence of SLN metastases according to AJCC definitions provided by individual investigators. 
While many studies267,268,276 defined SLN metastases according to strict AJCC staging, others281 
did not use IHC to identify lymph node metastases. Some studies classified SLN metastases as 
negative, H&E positive, or IHC positive, but did not specify metastasis size.250 In other studies 
the authors do not distinguish between AJCC stage pN0(i+) and pN1mic.248  
 The most widely used definition of SLN metastases is the AJCC classification which defines 
lymph node metastases according to method of detection immunohistochemistry (IHC) and 
metastasis size. Table 10 lists the incidence of SLN metastases in studies that defined SLN 
metastases according to these standards. The incidence of pN1 SLN metastases was 0.9 percent 
(95 percent CI 0.5; 1.5) in patients with DCIS; 2.3 percent (95 percent CI 0.8; 6.5) in patients 
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with DCISM; and 0.6 (95 percent CI 0.2; 1.6) in the samples that combined DCIS and DCISM. 
The incidence of pN1(mic) SLN metastases was 1.5 percent (95 percent CI 0.8; 2.8) in patients 
with DCIS; 3.4 percent (95 percent CI 1.5; 7.7) in patients with DCISM; and 2.6 percent (95 
percent CI 0.4; 15.7) in the samples that combined DCIS and DCISM. The incidence of pN0(i+) 
SLN metastases was 4.2 percent (95 percent CI 2.2; 7.7) in patients with DCIS; 3.5 percent (95 
percent CI 1.4; 8.4) in patients with DCISM; and 3.8 percent (95 percent CI 0.7; 18) in the 
samples that combined DCIS and DCISM. Thus, the incidence of pN1 metastases was very low 
for patients with pure DCIS.  
 Since about 15 percent of patients with DCIS identified on core needle biopsy are diagnosed 
with invasive breast cancer after excision or mastectomy,9 the feasibility and accuracy of SLNB 
after excision is relevant to decisions regarding surgical management of DCIS. Most studies 
demonstrate that SLNB is feasible after excision.1,291,292 In a multicenter study of 229 surgeons, 
Wong et al. reported that the SLN identification rates were similar after core needle biopsy (92.4 
percent) and excisional biopsy (92.8 percent).291 However, results from studies evaluating the 
accuracy of SLNB after excision are not consistent. For example, in the study by Wong et al. the 
SLNB false negative rates were similar after core needle biopsy (7.9 percent) and excisional 
biopsy (8.3 percent).291 However, in an analysis from NSABP B-32, Krag et al. reported that the 
SLNB false negative rate was significantly increased after excisional biopsy compared with core 
needle biopsy or fine needle aspiration (needle biopsy, 8.1 percent; excisional biopsy, 15.3 
percent; p = .0082).1 In this study, the false negative rates were highest for cancers in the lateral 
portion of the breast, which may make SLNB more difficult.    
 Although SLNB is minimally invasive and has less morbidity than ALND, the procedure is 
not risk free. In a prospective Swiss multicenter study, Langer et al. reported the following 
complications after SLNB alone: lymphedema (3.5 percent), impaired shoulder range of motion 
(3.5 percent), arm/shoulder pain (8.1 percent), and numbness (10.9 percent).293 In the American 
College of Surgeons Oncology Group Trial Z0010, Wilke et al. reported that 6.9 percent of 
patients undergoing SLNB only developed objective evidence of lymphedema.294   
 Twenty-six studies reported the number of patients who underwent different treatments for 
DCIS after SLNB (Appendix Table F25).236-240,247,248,252,254,255,257,261,262,264,267,269,273,275-282,285 In 
some studies axillary lymph node dissection was conducted in all patients with positive 
SLN,236,239,254,257,277,280,282 while other studies selected patients for further axillary lymph node 
dissection by the presence of macrometastasis in SLN,276 baseline high risk of metastatic 
cancer,267,275 or by the discretion of the attending surgeon.262 The studies did not report treatment 
utilization by positivity of SLN or changes in treatment decisions based on SLNB results. 
Therefore, the studies describe current practices in the institutions for patients with DCIS who 
also underwent SLNB rather than examine hypotheses of the association between the results of 
SLNB and treatment utilization. 
 Conclusions. The consistent finding that a measurable percentage of women with DCIS on 
biopsy will be diagnosed with invasive cancer based on full excision suggests that surgical 
excision of DCIS may be needed to fully evaluate cases for invasive cancer. The findings that 
some women with confirmed DCIS will have positive SLNB raises questions about whether this 
seemingly inconsistent finding reflects underdiagnosis of invasive cancer, over diagnosis of 
positive SLN, or a need to reexamine the presumed association between tumors and nodal 
involvement. Little data links use of SLNB or positive SLNB with clinical outcomes or treatment 
changes. 



 

Table 4. Sensitivity and specificity of breast MRI for detecting multicentric disease 
 

Study Number of Subjects Sensitivity of MRI (Specificity) Sensitivity of Mammogram 
(Specificity) 

Hwang, 2003208 51 94% (89%) 38% (91%) 
Menell, 2005199 32 80% (NR) 40% (NR) 
Santamaria, 2008223 86 42% (NR) 26% (NR) 
 
 
 
 
 
Table 5. Overestimation and underestimation of DCIS size by MRI compared with mammography 
 

MRI Mammography 
Author  
Country N Definition of 

Error Over 
Estimation (%) 

Under 
Estimation 

(%) 
Over 

Estimation (%) 
Under 

Estimation 
(%) 

Shiraishi, 2003201 
Japan 30 +/- 10 mm 0 30 43.3 43.3 

Onesti, 2008232 
United States 16 +/- 5 mm 50 0 ND ND 

Santamaria, 2008223 
Spain 86 Not defined 9.3 31 7.0% 18.6% 

Esserman, 2006222 
United States 45 100%/-50% 23 9 ND ND 

Schouten van der 
Velden, 2006196 
Netherlands 

54 +/- 5mm 38 24 26% 47% 

Overall (95% CI)   22.1  21.9    
 
N = number of patients with DCIS 
ND = not determined or not reported 
 
 
 
 
 
Table 6. Proportion of patients with MRI-detected contralateral breast cancer 
 

Author 
Country N MRI-Detected CLBC# (%) Mammogram Detected 

CLBC (%) 
Hollingsworth, 2006229 
United States 85 4.7 ND 

Liberman, 2003210 
United States 36 5.6 ND 

Pediconi, 2005221 
Italy 11 27 ND 

Lehman, 2007218 
United States 196 2.6 NA 

Overall (95% CI)  6.4 (2.3;16.4)  
 
N = Number of patients with DCIS 
CLBC = Contralateral breast cancer 
ND: not determined or not reported 
NA: not applicable because these were all patients who had negative contralateral mammograms 
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Table 7. Incidence of SLN metastases among patients with an original diagnosis of DCIS* 
 

Author Country SLN Metastases 
Maffuz, 2006270 Mexico 12.5% (3; 24) 
Polom, 2009280 Poland 5.5% (10; 183) 
Yi , 2008283 United States 6.4% (40; 624) 
Liu, 2003257  Taiwan 9.1% (3; 33) 
Mittendorf, 2005262 United States 22% (9; 41) 
Camp, 2005261  United States 16.3% (7; 43) 
Fraile, 2006266 Spain 7% (10; 142) 
Tan, 2007276 Canada 13% (7; 54) 
Moran, 200798 Ireland 8.6% (3; 35) 
Van la Parra, 2008282 Netherlands 9.8% (5; 51) 
Dominguez, 2008237 United States 11.3% (20; 177) 
Sakr, 2006239 France 6.4% (9; 140) 
Meijnen, 2007274 Netherlands 17.2% (5; 29) 
Overall (95% CI) pooled with random effects model  9.8% (7.6; 12.7)** 
 
* May include DCIS and DCISM 
** Significant heterogeneity 
 
 
 
 
Table 8. Incidence of SLN metastases among patients with a final diagnosis of DCIS* 
 

Author Country SLN Metastases  
Murphy, 2008279 United States 9% (29; 322) 
Polom, 2009280 Poland 1% (2; 175) 
Wilkie, 2005263 United States 5% (27; 559) 
Yi, 2008283 United States 1.9% (9; 475) 
Liu, 2003257 Taiwan 0% (0; 24) 
Kelly, 2003256 United States 2% (3; 134) 
Farkas, 2004259  United States 0% (0; 46) 
Trisal, 2004260 United States 0% (0; 15) 
Zavagno, 2005265 Italy 1.0% (1; 102) 
Mittendorf, 2005262  United States 15.8% (6; 38) 
Camp, 2005261 United States 14.3% (6; 42) 
Katz, 2006267  United States 7.2% (8; 110) 
Maffuz, 2006270  Mexico 9.5% (2; 21) 
Leidenius, 2006268  Finland 7% (5; 73) 
Fraile, 2006266  Spain 1.1% (1; 92) 
Mabry, 2006269  United States 5.8% (10; 171) 
Tan, 2007276  Canada 12.5% (4; 32) 
Barro, 2007271  Brazil 0% (0; 16) 
Genta, 2007272  Italy 5.9% (2; 34) 
Moore, 2007275  United States 9% (43; 470) 
Moran, 200798  Ireland 0% (0; 15) 
Intra, 2008278  Italy 1.9% (16; 854) 
Tunon de Lara, 2008281  France 3.7% (6; 161) 
Sakr, 2008284  France 6.4% (7; 110) 
Meijnen, 2007274  Netherlands 0% (0; 15) 
Rahusen, 2003258  Netherlands 0% (0; 8) 
Overall (95% CI) pooled with random effects model  5.0% (3.6; 6.8)** 
 
* May include DCIS and DCISM 
** Significant heterogeneity
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Table 9. Incidence of SLN metastases among patients with either DCIS or DCISM 
 

Author Country 
DCIS 

%  
(n with positive nodes/N tested) 

DCISM 
%  

(n with positive nodes/N tested)
Wilkie, 2005263 United States 5% (27; 559) 14% (7/51) 
Wong, 2002253 United States Not determined 33%(8/24) 
Kelly, 2003256 United States 2% (3; 134) Not determined 
Intra, 2003255 Italy ND 10% (4; 41) 
Farkas, 2004259 United States 0% (0; 46) Not determined 
Trisal, 2004260  United States 0% (0; 15) Not determined 
Zavagno, 2005265 Italy 1% (1; 102) Not determined 
Mittendorf, 2005262 United States 16% (6; 38) Not determined 
Camp, 2005261 United States 8% (2; 26) Not determined 
Katz, 2006267 United States 7% (8; 110) 10% (2; 21) 
Maffuz, 2006270 Mexico 0% (0; 14) 29% (2; 7) 
Leidenius, 2006268 Finland 7% (5; 73) 9% (1; 11) 
Fraile, 2006266 Spain 1% (1; 92) 6% (1; 18) 
Zavagno, 2007277 Italy Not determined 9% (4; 43) 
Tan, 2007276 Canada 13% (4; 32) Not determined 
Barros, 2007271 Brazil 0% (0; 16) Not determined 
Genta, 2007272 Italy 6% (2; 34) Not determined 
Moran, 200798 Ireland 0% (0; 15) Not determined 
Gray, 2007273 United States ND 6% (5; 77) 
Intra, 2008278 Europe 1% (12; 854) Not determined 
Tunon de Lara, 2008281 France 3% (4; 116) 4% (2; 45) 
Sakr, 2008284 France 6% (7; 110) 4% (2; 54) 
Liu, 2003257 Taiwan 0% (0; 18) 0% (0; 9) 
Meijnen, 2007274 Netherlands 0% (0; 15) Not determined 
Yi, 2008283 United States 2% (6; 375) 3(3/97) 
Moore, 2007275 United States 9% (43; 470) Not determined 
Dominguez, 2008237  9% (15; 159) Not determined 
Overall (95% CI)  4.8% (3.4; 6.7) 

I squared 41%* 
9.3% (6.0; 14.0) 
I squared 33%* 

 
* Significant heterogeneity
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Table 10. Incidence of SLN metastases according to AJCC staging system 
 

Author Country pN0(i+) 
%  

(n with positive 
nodes/N tested) 

pN1(mic) 
%  

(n with positive 
nodes/N tested) 

pN1 
%  

(n with positive 
nodes/N tested) 

DCIS     
Katz, 2006267 United States 4% (4; 110) 4% (4; 110) 0% (0; 110) 
Leidenius, 2006268 Finland 4% (3; 73) 1% (1; 73) 1% (1; 73) 
Tan, 2007276 Canada 6% (2; 32) 6% (2; 32) 0% (0; 32) 
Genta, 2007272 Italy 6% (2; 34) 0% (0; 34) 0% (0; 34) 
Moore, 2007275 United States 8% (36; 470) 0.9% (4; 470) 0.6% (3; 470) 
Domiquez, 2008237 United States 9% (15; 159) 0.6% (1; 159) 0% (0; 159) 
Intra, 2008278 Italy 0.5% (4; 854) 0.8% (7; 854) 0.6% (5; 854) 
Sakr, 2008284 France 4% (4; 110) 0% (0; 110) 3% (3; 110) 
Overall pooled with 
random effects (95% CI) 

 4.2% (2.2%; 7.7%)† 1.5% (0.8%; 2.8%) 0.9% (0.5%; 1.5%) 

DCISM     
Sakr, 2008284 France 0% (0; 54) 4% (2; 54) 0% (0; 54) 
Katz, 2006267 United States 5% (1; 21) 5% (1; 21) 0% (0; 21) 
Leidenius, 2006268 Finland 9% (1; 11) 0% (0; 11) 0% (0; 11) 
Gray, 2006268 United States 3% (2; 77) 3% (2; 77) 3% (2; 77) 
Overall (95% CI)  3.5% (1.4%, 8.4%) 3.4% (1.5%; 7.7%) 2.3% (0.8%; 6.5%)† 
DCIS/DCISM*     
Murphy, 2008279 United States 8% (25; 322) 1% (3; 322) 0.3% (1; 322) 
Yen, 2005264 United States 1% (2; 141) 6% (9; 141) 2% (3; 141) 
Overall pooled with 
random effects  (95% CI) 

 3.8% (0.7%; 18%)† 2.6% (0.4%; 15%)† 0.6% (0.2%; 1.6%) 

 
* DCIS and DCISM were analyzed together 
† Significant heterogeneity 
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Question 3. How do local control and systemic outcomes 
vary in DCIS based on tumor and patient characteristics? 

 
 We identified 133 publications that addressed the relationship between demographic, tumor 
or other factors and outcomes of DCIS. The most consistently measured outcomes were local 
DCIS (72), local invasive cancer (82), local DCIS and invasive cancer (105), contralateral DCIS 
(20), contralateral invasive cancer (27), combined contralateral DCIS and invasive cancer (44), 
breast cancer mortality (63), and all-cause mortality (47) (Appendix Table F26). No studies 
reported chemotherapy use; 16 reported regional recurrence and 44 report distant recurrence. The 
concept of DCIS recurrence is somewhat challenging, and the literature surrounding this issue is 
not entirely clear. Technically, a recurrence suggests that the original tumor returned. In contrast, 
a new primary invasive cancer or new DCIS refers to a new tumor arising in the same or a 
different area of the ipsilateral (same side) or contralateral breast. Few studies differentiate 
between recurrence and new primary invasive cancer or DCIS. Rather, in most cases, these are 
combined and variously called ‘recurrence’ or ‘local DCIS.’ Rarely, if ever, are ipsilateral 
tumors carefully examined to differentiate between these two etiologies. Even clinically, this is 
rarely fully explored and not clearly helpful with decisionmaking. For the purposes of this report, 
we will follow the language of the literature and consider ‘recurrence’ to mean DCIS or invasive 
cancer in the same breast as the original tumor unless otherwise specified. 
 At 10 years following DCIS diagnosis, overall breast cancer mortality consistently is less 
than 2 percent.295-297 In official publications, the SEER registries report 0 percent breast cancer 
mortality after 5 years, reflecting the belief that there is no mortality from DCIS unless there is 
an invasive recurrence or new invasive primary tumor, in which case the mortality would be 
attributed to the recurrence or new tumor.4 Ernster5 estimates 0.7 percent breast cancer mortality 
within 5 years and 1.9 percent within 10 years for women diagnosed between 1984 and 1989. 
Ernster also reports that breast cancer mortality declined significantly between 1978-1983 and 
1984-1989 (10 year mortality at 10 years 3.4 percent versus 1.9 percent). 
 Recurrence of both DCIS and invasive disease is the most common ongoing consequence for 
women diagnosed with DCIS. Estimates of 5 or 10-year recurrence rates are remarkably unstable 
across studies ranging from 2.4-15 percent for 5-years to 10-24 percent for 10-year recurrence. 
Estimates from cancer registries such as SEER are somewhat problematic since registries, by 
design, do not collect information on recurrence but do collect information on new primaries. 
While an invasive cancer after DCIS should be reported to the registry, some confusion likely 
remains. When both 5- and 10-year outcomes are reported for the same cohort, it is interesting to 
note that in some cases, such as Vicini, there is relatively little increased risk in years 5-10 
beyond what was experienced in the first 5 years.298 For example, Vicini reports a small case 
series where the 5-year rate of local DCIS or invasive recurrence is 10.2 percent and at 10 years 
the rate is 12.4 percent.298 In other cases, however, there is a large difference in risk between 5 
and 10 years. This raises questions about whether risk of recurrence is stable over time, whether 
it increases or decreases.  
 Contralateral DCIS disease is a less common occurrence with an incidence estimated to be up 
to 1.7 percent after 7 years followup. When combined with invasive contralateral breast cancer, 
incidence rises to up to 8 percent after 10 years. Of note, the five studies299-303 that report both 
contralateral DCIS and contralateral combined invasive cancer and DCIS point to between one-
third and three-quarters of the incidence attributed to contralateral invasive tumors. Gao304 
reports a steady increase in the cumulative incidence contralateral breast cancer in the 20 years 
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following DCIS diagnosis. Over time, however, the 5-year incidence, declines slightly (Figure 
37).  
 Local recurrence is the most adverse outcome experienced by women receiving treatment for 
DCIS. While somewhat beyond the scope of this report, several small studies provide some 
evidence of survival after local recurrence. Solin reports on the experience of 42 cases with local 
recurrence and estimated an actuarial 5-year breast cancer mortality rate of about 16 percent.305 
Similarly, in a multi-institutional cohort, 15 women who received treatment for DCIS 
experienced a local recurrence and received salvage treatment. After a median of 4.4 years 14 of 
these women were alive.306 Thus, while survivable, local recurrence is serious and preventing 
local recurrence is clearly preferable. 
 
Tumor Characteristics 
 
 Positive surgical margins. Positive surgical margins are consistently associated with 
increased DCIS and invasive breast cancer recurrence (Figure 38).297,298,307-322 Likewise, two 
reports from RCTs pooling across treatments found a similar effect.323,324 There was, however, 
considerable variability across studies in terms of how margins were defined or classified. For 
example, some studies classified margins as ‘free’ or ‘involved’325,326 while others use more 
precise measures such as <1mm.327,328 We excluded one study329 because we could not reproduce 
their significance estimates or conclusions.   
 Subgroup analyses from two RCTs both reported increased risk of local recurrence in women 
with positive margins after breast conserving surgery.295,323 For example, the National Surgical 
Adjuvant Breast and Bowel Project324 reported that women with positive margins after breast 
conserving surgery had higher risk of local DCIS or invasive cancer than women without 
positive margins (84 percent increase).324 After a median of 10.5 years of followup, the study 
reported that women with involved surgical margins had higher risk of ipsilateral recurrence 
after adjustment for treatment and all other predictors of recurrence (HR 2.06 <.001).6 
 We synthesized the evidence separately from observational studies of better quality that 
reported multivariate adjusted estimates of the association between patient outcomes and margin 
status (14 studies) (Table 11).297,298,308-310,312,313,315,316,318-321,330 The majority of such studies 
reported a positive significant association between positive margins and recurrence. Other 
studies reported a nonsignificant increase in the odds of local recurrence in women with involved 
margins after lumpectomy with or without adjuvant radio or chemotherapy 316 and increased risk 
of local recurrence in women with close or involved margins after lumpectomy or 
mastectomy.315 
 An analysis of adjusted relative risk (Figure 39)297,320,321 suggests risk of local recurrence is 
reduced with larger widths of negative margins. Margins of 10mm or more were associated with 
the largest reduction (98 percent) in the risk of local recurrence, while no differences were seen 
using a cut off of 2 or 4mm.  
 Tumor size. The association between tumor size and patient outcomes was examined in two 
RCTs295,331 and 39 observational studies296,297,301,309-312,314-318,320,327-330,332-352 (Table 12). In 
general, larger tumors were associated with higher rates of local DCIS and invasive recurrence 
than smaller tumors,296,311,312,316-318,320,337,338,343,347 though many of the estimates were not 
statistically significant.295,296,316,327-329,331,333,337,338,347 Estimates generally classified tumors less 
than 20mm as ‘small’ though some320 defined small as <5mm. A study of 89 women failed to 
find tumor size to be associated with an increased risk in breast cancer mortality; however, the 
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HR of 2.90 pointed to importantly increased risk.338 There was no consistent finding of an 
association between tumor size and contralateral DCIS,337 contralateral DCIS or invasive 
carcinoma,337,345 or contralateral invasive carcinoma.337,338,347 A single study examined the 
association between tumor size and distant metastases and failed to find a significant 
association.334 One study found that the odds of all events350 were significantly greater for 
women with large versus small tumors (OR 11.388, 95 percent CI 1.752; 74). One case series of 
455 nonrandomized patients treated with excision alone320 reported a significant increase in 
relative risk of local recurrence by 21 percent per 1mm increase in tumor size (RR 1.21, 95 
percent CI 1.1; 1.34).320 
 Grade. The association between tumor grade and patient outcomes was reported in 39 
studies (Table 13).295,296,306,307,309-313,315-317,320,321,323,325,327,329,330,335,339-343,345,347-349,351,353-361 While 
labeled somewhat inconsistently, tumors assigned a higher pathological or nuclear grade (3) have 
consistently higher probably of local DCIS or invasive recurrence than those at intermediate or 
low grade (2 or 1). Two studies, each with less than 300 women, examined the association 
between tumor grade and mortality. The European Organization for Research and Treatment of 
Cancer Trial 10853 demonstrated that women with high grade DCIS treated with lumpectomy 
plus radiation had a 716 percent increase in relative risk of all cause mortality compared to 
women with low grade DCIS (RR 8.16, 95 percent CI 1.02; 65.252).357 The association was of 
similar magnitude but not statistically significant for women treated with lumpectomy alone. The 
study did not observe increased risk of mortality for intermediate grade DCIS compared to low 
grade.357 A multi-institution observational study from the United States and Europe of 172 
women treated with lumpectomy plus radiation failed to find a significant association between 
crude odds of death and tumor grade.325 The apparent lack of association between tumor grade 
and breast cancer mortality could be due to a lack of effect or low power given the overall, low 
mortality associated with DCIS.325,341 Two studies—one RCT and one observational study—
failed to find a consistent association between DCIS grade and distant metastases.325,357 No study 
found an increased risk of contralateral cancer associated with tumor grade.345,347,356 A single 
study using SEER cancer registry data found a slight but not statistically significant increase in 
local or contralateral invasive cancer (HR 1.2) associated with high versus low tumor grade.347 
Three of three observational studies reporting any recurrence found that women with high grade 
DCIS had increased rates of any recurrence relative to women with low grade DCIS.348,351,358 
The study that reported multivariate adjusted analysis demonstrated a 122 percent increase in 
risk of any recurrence in women with high versus low grade DCIS (2.22, 95 percent CI 1.02; 
4.76).358 The rates of local invasive recurrence tended to be higher in women with high grade 
DCIS in all six observational studies that examined this association.296,316,329,347,354,356 
 Comparisons of intermediate (2) versus low (1) grade were much less consistent. While 
several studies failed to find statistically significant associations between intermediate and low 
grade tumors,296,310,312,347 Kerlikowske322 found significant increased risk of recurrence for grade 
2 versus grade 1 tumors in a cohort of 1,036 women treated with lumpectomy alone.  
 Millis362 noted that 84 percent of recurrent lesions were of the same grade as the primary 
DCIS. For recurrent DCIS they observe a kappa of 0.679, while with invasive recurrences the 
kappa was lower at 0.241; however, almost all of the invasive and DCIS recurrences were 
associated with high grade lesions (76 percent and 75 percent, respectively). Overall, the studies 
suggest that the difference between grades 2 and 1 may be less important than the difference 
between grade 3 and grades 2 and 1. However, Barnes363 noted that the percentage of low grade 
tumors (i.e., grade 1) was stable between 1979-2000 and 2001-2002, while the percentage of 
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intermediate grade declined (28.1 percent versus 22.7 percent) and high grade tumors increased 
(62.5 percent versus 68.1 percent). This may point to moderate stage shift. Of note, Li found no 
association between pathologic grade and contralateral invasive cancers.347   
 Architecture. The most commonly measured architectural feature of DCIS is comedo 
necrosis. Noncomedo DCIS includes cribriform, micropapillary, and solid types. Comedo 
necrosis is consistently and strongly associated with increased risk of local DCIS or invasive 
cancer with hazard ratios generally above 2.0. and as high as 9.3 (Table 
14).296,311,312,315,320,324,337,343,347,364 For example a large analysis of the SEER database 347 
demonstrated a 30 percent increase in relative risk of local invasive recurrence (adjusted HR 1.4, 
95 percent CI 1.1; 1.7) in women with comedo versus noncomedo DCIS. Warren316 and Sahoo311 
both reported no increased risk of local DCIS or invasive cancer recurrence associated with 
comedo necrosis (RR 0.9 and 0.7, respectively). Li found women with comedo necrosis were at 
slightly reduced risk of contralateral invasive recurrence.347 No study reported a significant 
association between comedo and noncomedo DCIS and all cause mortality,325,365 breast cancer 
mortality,325,366 contralateral invasive carcinoma,347 or all events.334 Only one study325 of three 
studies325,334,366 found a significant increase in odds of metastasis in women with comedo 
necrosis (OR 8.609, 95 percent CI 1.038; 71.387).325 
 Comparisons between other architectural groups are rarely reported and are somewhat 
inconsistent. For example, Fisher295 reported increased risk of DCIS or invasive recurrence for 
women with solid tumors compared with cribriform (RR 2.41), while Bijker323 reported 
increased risk of cribriform versus clinging/microcapillary tumors (RR 2.39) and for 
solid/comedo versus clinging/microcapillary tumors (RR 2.25) but didn't compare solid with 
cribriform to allow for comparisons between the two studies. Smith296 reported a slight, 
nonsignificant increased risk of local DCIS or invasive recurrence associated micropapillary 
versus not (HR 1.41) and a strong but not statistically significant decreased risk associated with 
cribriform versus not (HR 0.27). 
 Women with solid or cribriform tumor when compared to micropapillary had the same rates 
of contralateral DCIS, any contralateral cancer,337 or contralateral invasive carcinoma.337,347 
Odds of any recurrence did not differ in women with solid versus micropapillary DCIS 301or 
cribriform versus micropapillary,301 DCIS and by 30 percent (adjusted HR 1.3, 95 percent CI 1; 
1.7) in women with papillary versus not specified DCIS.347 A large SEER-based study reported a 
significant increase by 100 percent (adjusted HR 2, 95 percent CI 1.01; 3.99) in risk of local 
DCIS recurrence in women with papillary versus not specified DCIS.296 RCTs demonstrated a 
significant increase in relative risk of local DCIS or invasive recurrence by 139 percent (RR 
2.39, 95 percent CI 1.41; 4.03) for cribriform versus micropapillary DCIS and of 125 percent 
(RR 2.25, 95 percent CI 1.21; 4.18) in women with solid or comedo versus micropapillary 
DCIS,323 or by 141 percent (RR 2.41, 95 percent CI 1.28; 4.52) in women with solid versus 
cribriform DCIS.295  
 Microinvasion. DCIS with microinvasion represents a few isolated tumor cells or clusters of 
cells infiltrating the periductal stroma. The clinical significance of DCISM is somewhat 
controversial. Some of these cases are noted as DCISM, some are considered to be DCIS, others 
invasive cancer. Many publications explicitly note the presence of DCISM while others do not 
comment on DCISM. The association between microinvasion and patient outcomes was 
inconsistent in the direction and magnitude across the single randomized trial357 and three of four 
observational studies342,345,367,368 that compared cases of DCIS with and without microinvasion 
(Table 15). While not all are statistically significant, all but one reported increases in adjusted 
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risk of local DCIS or invasive carcinoma in women with microinvasion relative to without. The 
statistically significant study reported a HR of 8.1 associated with microinvasion (95 percent CI 
1.2; 53).367 
 Necrosis. One observational study examined the association between mortality or distant 
metastases and the presence of necrosis and did not find a significant association (Table 16).325 
Two observational studies examined the association between contralateral cancer and the 
presence of necrosis and did not find a significant association.337,345 Three observational studies 
showed a positive tendency between necrosis and worse rates of any recurrence301,348,358 but only 
one found a significant association.301 Three observational studies329,337,364 showed that women 
with necrosis had increased rates of local DCIS recurrence, but only two reported a significant 
increase by 63 percent364 or 258 percent.337 The association was more evident for local invasive 
carcinoma; the largest study of 23,547 women with DCIS from the California Cancer Registry 
showed a 93 percent increase in local invasive cancer in women with necrosis (IRR1.93, 95 
percent CI 1.28, 2.91).364 The association between necrosis and local DCIS or invasive cancer 
recurrence differed depending on the treatments women had. The association was not significant 
after mastectomy369 or skin-sparing mastectomy,348 inconsistent in direction and significance 
after lumpectomy plus radiation,306,311,360,369,370 and in studies that combined all treatment 
together in analysis.312,315,316,329,335,339,345 Women after lumpectomy had an increased risk of local 
DCIS or invasive recurrence by 115.8 percent (pooled RR 2.158, 95 percent CI 1.263 3.687, I2 
25 percent).320,337,343,369  
 Van Nuys Index. The Van Nuys Index is scored from 4-12 based on four different predictors 
of local breast recurrence: tumor size, width of negative margin, pathologic classification, and 
patient age.371 Each predictor is scored from 1-3. The index measures post-surgical risk of events 
(since surgical margins comprise one-quarter of the score). 
 The association between patient outcomes and Van Nuys risk category was examined in 15 
observational studies (Table 17).317,336,341,343,349,350,352,358,371-377 Comparison of studies reporting Van 
Nuys Index is complicated because numerical scores are not consistently categorized across studies. 
Some studies applied the exact Van Nuys criteria;317,336,339,343,349,350,352,372,373,375,377,378 others used the 
summary index (USC/Van Nuys Prognostic Index) adding age.349,350,371,377 Some studies included 
age, grade, and tumor size but not surgical margins,376 calculated tumor size from mammographic 
lesion,358 or modified cut offs for nuclear grade (low=1, intermediate=2, high=3) and margin 
(>1mm score=2, ≤1mm score=3).374 
 Women at the highest risk category of Van Nuys index (10-12) had 224 percent greater odds 
of mortality than women in the 4 to 6 risk category.350 Breast cancer mortality was examined in 
four studies;350,371-373 one found a significant positive association with greater predicted risk (OR 
8.61, 95 percent CI 1.06; 70.17) in women with a Van Nuys score of 10 to 12 compared to those 
scores of 4 to 6.350 Similarly, Asjoe found that the odds of any recurrence were significantly 
greater in women with a Van Nuys score of 10 to 12 relative to 4-6 (OR 7.58, 95 percent CI 
2.17; 26.55) but not for women with a Van Nuys index score of 7-9 relative to 4-6.349 
 Multi-focal disease. While rarely precisely defined, two studies reported multifocal disease 
associated with increased risk of DCIS and invasive cancer recurrence.295,321 Similarly, a small 
case series (121 women) reported a diffuse growth pattern to be associated with a nonsignificant 
increased risk of DCIS or invasive recurrence.361,379  
 Estrogen and progesterone receptor status. Nine studies investigated the association 
between ER status and patients outcome (Table 18).312,313,330,342,351,379-381 SEER-registry-based 
analysis shows that less than 14 percent of DCIS cases have ER status tested.80 Thus, studies of 
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ER status and DCIS outcomes are generally limited to small studies, often including 
approximately 100 cases. Generally, all are consistent in their findings that positive estrogen 
receptor status is associated with reduced likelihood of local DCIS or invasive recurrence, 
although few of the associations are statistically significant.379,380,382 For example, the 
Population-based Regional Tumor Registry in Lund, Sweden, reported their experience with 187 
patients found decreased risk of recurrence for women whose tumors were ER positive or 
unknown compared to ER negative (HR 0.71 and 0.68, respectively).379 Few studies report the 
association between estrogen receptor status and mortality. Bijker examined the concordance 
between primary DCIS and recurrence and found a kappa of 0.9 for estrogen receptor status.383 It 
is notable that the NSABP-35, a trial of whether aromitase inhibitors prevent recurrent DCIS or 
invasive cancers, is limited to women with ER positive tumors. This trial may be a signal that ER 
testing for DCIS might become more widespread.384 
 Barnes363 evaluated 119 consecutive tumors and noted that there is a strong association 
between the presence of comedo necrosis and estrogen receptor negativity with 73 percent of all 
tumors being ER+ but only 57 percent of comedo tumors were ER+. A similar negative 
association was observed between ER positivity and higher tumor grade. The study found that 
only 64 percent of high grade tumors were ER positive.  
 Seven studies investigating the association between PR status and patient outcomes showed a 
tendency toward less local DCIS or invasive cancer recurrence in PR-positive women (Table 
19).330,342,351,379-381 One study reported p-value only and is not summarized here.385 However, 
only one nested case control study within a population-based cohort in Australia reported a 
significant reduction by 60 percent (adjusted OR 0.4, 95 percent CI 0.2; 0.9)381 in odds of local 
recurrence in PR positive patients. In contrast, the association between PR status and any 
recurrence was opposite in direction and neither study achieved statistical significance.351,380 
 Her2Neu. The relationship between Her2 (human epidermal growth factor receptor-2) 
positivity and recurrence was only studied in relatively small DCIS studies of 129 patients or less 
(Table 20).380,386 Consistently, investigators have found women with Her2 positive DCIS were at 
higher risk of recurrence. Barnes reported that 65 percent of tumors were positive for Her2 
expression. They concluded that coexpression of Her2 and Her4 was associated with reduced 
recurrence compared with Her2 only tumors. The importance of Her2 positivity is highlighted by 
a study by Bijker which found a kappa of .75 between Her2 positivity on initial DCIS and 
recurrence.383 Her3 and Her4 have only been evaluated in a single study. 
 Calcification. In multiple reports from the same institution using a moderate sized cohort, 
(132-148 subjects),298,318,370,387 the lack of calcification was strongly associated with DCIS or 
invasive carcinoma recurrence (HR 3.57-4.55 calcification versus no calcification). The studies 
did not classify calcifications based on their form, such as fine/granule, etc. 
 
Characteristics of Women 
 
 Age. Younger age at diagnosis is a consistent adverse prognostic factor for DCIS outcomes.  
 Women over age 40 or 50 consistently have a lower risk of DCIS or invasive recurrence than 
younger women,297,309,310,312,314-316,322-324,347,364,388 with many studies reporting relative risk around 
0.5 and one study reporting the relative risk to be as low as 0.12.310 It is less clear whether the 
age-related disadvantage is attenuated when comparing middle aged and older women. For 
example, Innos reported similar recurrence rates between women between 50 and 65 and those 
over 65.364 Likewise, Li found recurrence rates for women between 50-59 and 60-69 or 70+ to be 
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equivalent.347 Vargas,307 Vicini,298,318,370 and Smith296 modeled age as a continuous variable and 
found the relative risk of local DCIS or invasive recurrence to decline by approximately 0.95 for 
each year of age. 
 Innos reported contralateral DCIS to be highest in women <40 compared to women 50-65 
and did not find significant increased risk of contralateral DCIS for other age groups.364 In 
contrast, Li found increased risk of contralateral invasive cancer to be higher in older women.347  
 All-cause mortality, however, is consistently lower in younger women than older 
women.80,389  
 Consistent with the increased risk of recurrence in younger women, three studies found pre-
menopausal women to face higher risk of recurrence than post-menopausal women.309,322,333  
 Race. Surprisingly few studies report racial differences in DCIS outcomes. SEER-based 
studies report higher all-cause mortality among African American women than white women 
diagnosed with DCIS,389 higher breast cancer mortality for African American women than white 
women,80 and higher nonbreast cancer mortality for African American women than white 
women80 The analysis by Deshpande et al.390 showed that the mortality disadvantage for African 
American women was maintained at all age groups. DCIS recurrence among different racial 
subgroups was compared in five articles that analyzed SEER data296,316,347,376,389 and several 
others.322,364 Three of the SEER analyses adjusted for clinical prognostic variables, including 
tumor size, grade, or necrosis296,316,376 and found no differences in local DCIS or invasive 
carcinoma recurrence, local DCIS recurrence, or local invasive carcinoma recurrence in race 
subgroups. Two SEER-based papers adjusted for age, year, tumor registry, and treatments but 
not tumor characteristics.347,389 Those papers reported worse outcomes among African American 
women compared to whites with DCIS. The papers found overall mortality to be 35 percent 
higher (RR 1.35, 95 percent CI 1.12; 1.62) in African American versus white women with 
DCIS.389 African American women had higher rates of local invasive carcinoma recurrence (RR 
1.5 95 percent CI 1.2; 2), contralateral invasive carcinoma (RR 1.3, 95 percent CI 1; 1.7),347 or 
any invasive carcinoma (RR 1.4, 95 percent CI 1.2; 1.7).347 Risk of advanced invasive 
carcinoma, stage III/IV was 170 percent in African American versus white women (RR 2.7, 95 
percent CI 1.7; 4.4).347 These findings point to differences in tumor characteristics such as size, 
grade, and necrosis as important explanatory factors for the observed poorer outcomes among 
African American versus white women. The findings also underscore the importance of tumor 
characteristics that remain after controlling for treatment. 
 Patient outcomes for Asians or Asian-Pacific Islanders were compared to whites in five 
articles.322,347,364,376,389 The analysis that adjusted for age and treatment did not find difference in 
any outcomes: three studies in local invasive cancer recurrence,364 one study in contralateral 
invasive cancer, one study in any DCIS or invasive cancer recurrence,364 any invasive cancer, 
and mortality. Asian women diagnosed with DCIS had lower mortality rates than white 
women.389 
 Patient outcomes in white Hispanics were compared to whites in four articles.322,347,364,376,389 
The analyses adjusted for age, treatment, and, in some cases, histology did not find difference in 
local DCIS recurrence,364 local invasive cancer recurrence,296,347,364 contralateral invasive cancer, 
any DCIS or invasive cancer, any invasive cancer, all, stage I, or stage II. However, risk of 
advanced invasive cancer, stage III/IV was 130 percent higher in Hispanic versus white women 
with DCIS (RR 2.3, 95 percent CI 1.1; 4.8).347 The studies did not report mortality. 
 Patient outcomes comparing American Indians to whites were reported in only one article.389 
The study includes only 82 American Indian DCIS cases and did not find statistically significant 
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differences in mortality. The small number of cases included in the analysis limits the 
interpretability of these Native American comparisons.  
 Mammographic density. Two studies examined outcomes of DCIS associated with 
mammographic density.391,392 They did not classify mammographic density in the same way, 
which somewhat limits comparability. Habel, who classified density as a percent, only found an 
association between mammographic density and local DCIS or invasive recurrence when 
comparing women with ≥75 percent to <25 percent.391,392 Habel, also reported high 
mammographic density associated with contralateral disease recurrence (RR 3.4).391 
 Reproductive history. Few studies examine the association between reproductive history 
and DCIS outcomes. Habel found no association between younger age at first birth, parity, or 
hormone replacement therapy and DCIS or invasive cancer recurrence but did find a slight 
benefit to older age at menarche.333 Oral contraceptive use was reported in two studies.322,333 
Neither reported a statistically significant outcome; one reported a history of oral contraceptive  
use to be a favorable prognostic factor, the other associated with slight increased risk (1.4).   
 A single cohort of 709 women from western Washington333 is the sole source of information 
on the prognostic value of several DCIS risk factors. While small, the study does report expected 
associations between tumor size, comedo necrosis, and BMI. The study reported a nonsignificant 
association between some (versus no) weekly alcohol consumption and reduced risk of 
recurrence. Likewise, they found a nonsignificant trend toward decreased risk of DCIS or 
invasive cancer recurrence and use of oral contraceptives and a nonsignificant increased risk of 
DCIS or invasive cancer recurrence associated with hormone replacement therapy that did not 
depend on duration of hormone replacement therapy use or formulation. This study found no 
consistent association between age at first birth and DCIS or invasive carcinoma recurrence. 
 Family history. The association between positive family history and DCIS or invasive breast 
cancer recurrence was reported in four studies.309,314,322,333 All found a positive family history to 
be associated with increased risk, though not all effects were statistically significant.  
 Comorbidity. Two studies reported the association between comorbidity and DCIS 
outcomes. Warren found women with one or more comorbidities were more likely to experience 
a local DCIS or invasive cancer recurrence than women with no comorbidities (RR 1.62).316 
Smith,296 however, found no increased risk of DCIS or invasive cancer recurrence when 
comparing women with no comorbidities to one or to two to nine comorbidities.  
 Year of diagnosis. The association between patient outcomes and the year of DCIS 
diagnosis was examined in four observational studies.5,297,344,364 Women diagnosed with DCIS 
after screening mammography became common (1984-1989, 5,547 women in SEER database) 
compared to those diagnosed in 1978-1983 (1,525 women in SEER database) had a 40 percent 
reduction in adjusted relative risk of breast cancer death.5 The 10-year breast cancer standardized 
mortality rate in women with DCIS declined from 3.4 (95 percent CI 2.4; 4.5) before screening 
mammography was common to 1.9 (95 percent CI 1.5; 2.3) after wide implementation of breast 
cancer screening.5 A large California Cancer Registry-based study evaluated whether the 
standardized incidence ratio for a primary breast cancer among women with DCIS compared to 
the general population changed between 1988-1993 and 1994-1999. The study reported the 
standardized incidence ratio was unchanged (1.4 versus 1.3) in two time intervals.364 A European 
study of 1,640 DCIS cases analyzed the rates of local recurrence before and after implementation 
of the clinical guidelines for management of breast cancer.344 The rates of local DCIS or invasive 
recurrence reduced from 9.6 percent in 1992-1995 to 2.9 percent in 2000-2003. However, there 
was no significant association between adherence to the guidelines and local recurrence.344 
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Finally, a multisite study found the rates of local failure were unchanged over time.297 In 
summary, while observational studies suggested reduction in breast cancer mortality after 
implementation of mammographic screening in the United States, the rates of local recurrence 
and contralateral breast cancer remain unchanged over this same period.  
 
Summary  
 
 In general, few of the risk factors for DCIS or breast cancer incidence are also associated 
with outcomes following DCIS diagnosis. However, the majority of important prognostic factors 
for DCIS outcomes are also prognostic factors for invasive breast cancer outcomes (Table 21). 
Beyond factors that are routinely measured by cancer registries, many of the factors reviewed in 
this report rely on the findings of a single cohort of 709 women from western Washington333 as 
the sole source of information on the prognostic value of several DCIS risk factors. While small, 
the study does report expected associations between tumor size, comedo necrosis, and BMI. The 
recurrence rates, however, are higher (31 percent) than reported by many studies (e.g., 10 
percent). Thus, there is a need for larger population-based studies of the relationship between 
tumor markers and patient characteristics on outcomes after DCIS diagnosis. 



 

Figure 37. Contralateral breast cancer with time since DCIS diagnosis304 
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Figure 38. Crude odds of local DCIS or invasive carcinoma by margin status in women with DCIS317,326,329,342 
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Table 11. Adjusted relative effect of margin on patient outcomes 
 

Study Treatment Months of 
Followup Margin Categories Estimate Mean (95% CI) 

DCIS or Invasive 
Wilson, 2006313 NA 60 Involved vs. free HR 2.63 (1.34; 5.17) 
Ipsilateral Failure 

LR 86.4 Close/involved vs. free HR 2.49†† Vicini, 2001318 
LR 86.4 Close/involved vs. free HR 2.59† 

Local DCIS 
L, LR, LT, or 

LRT 
91 Involved vs. free OR 0.86 (0.40; 1.86) Warren, 2005316 

L, LR, LT, or 
LRT 

91 Unknown vs. free  OR 1.44 (0.80; 2.60) 

Local DCIS or Invasive 
L 57 <10mm vs. >10mm RR 5.39 (2.68; 10.64) 
L 57 ≥10 vs. 0 RR 0.07 (0.03; 0.15) 
L 57 0.1-0.9 vs. 0 RR 0.61 (0.31; 1.20) 
L 57 1-1.9 vs. 0 RR 0.58 (0.23; 1.42) 
L 57 2-2.9 vs. 0 RR 0.21 (0.10; 0.42) 
L 57 3-5.9 vs. 0 RR 0.35 (0.15; 0.83) 
L 57 6-9.9 vs. 0 RR 0.20 (0.05; 0.87) 

MacDonald, 2005320 

L 57 Involved vs.>10mm RR 7.69 
Cutuli, 2002319 L 84 Positive/unknown vs. 

free 
RR 1.64 (1.08; 2.49) 

2.00 (1.10; 4.00) Schouten van der 
Velden, 2007315 

L, LR 59 Close/involved vs. free HR 

L, LR, LT, or 
LRT 

91 Involved vs. free HR 1.19 (0.69; 2.06) Warren, 2005316 

L, LR, LT, or 
LRT 

91 Unknown vs. free  HR 1.96 (1.30; 2.97) 

Solin, 2005297 LR 102 0-2 or 3 vs. ≥2-3mm HR 1.90 
LR 86.4 Close/involved vs. free HR 2.49 Vicini, 2000298 
LR 86.4 Close/involved vs. free HR 3.78 

Cutuli, 2002319 LR 84 Positive/unknown vs. 
free 

RR 1.39 (1.06; 1.82) 

Rakovitch, 2007321 LR or L NA <4mm vs. >4mm HR 1.74 (1.03; 2.92) 
LR or L 72 Positive vs. negative HR 3.53 (1.48; 8.43) Omlin, 206312 
LR or L 72 Unknown vs. free  HR 1.13 (0.54; 2.34) 

Ven-David, 2007309 LR or LRT 74.4 Positive vs. negative HR 9.01 (1.84; 44.13) 
de Roos, 2007330 M, LR or L 49.8 Positive vs. negative HR 3.20 (0.70; 13.50) 
Meijnen, 2008310 M, LR or L 80.4 Positive vs. negative HR 5.75 (2.44; 13.56) 
Schouten van der 
Velden, 2007315 

M, MR, L, LR 59 Close/involved vs. free HR 1.80 (0.96; 3.40) 

Chuwa, 2008308 M, MT, LR, 
LRT, LT or L 

86 Involved vs. free RR 3.70 (14.29; 1.03) 

Local Invasive Carcinoma 
L, LR, LT, or 

LRT 
91 Involved vs. free OR 1.39 (0.58; 3.31) Warren, 2005316 

L, LR, LT, or 
LRT 

91 Unknown vs. free  OR 1.93 (1.03; 3.63) 

True DCIS or Invasive 
Vicini, 2000298* LR 86.4 Close/involved vs. free HR 7.78 
Vicini, 2001318* LR 86.4 Close/involved vs. free HR 4.47 
True Invasive Carcinoma 
Vicini, 2000298 LR 86.4 Close/involved vs. free HR 3.26 
Invasive Carcinoma 
Kerlikowske, 2003322 L 77.9 Positive vs. ≥10mm  OR 2.7 (0.7; 9.4) 
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Table 11. Adjusted relative effect of margin on patient outcomes (continued) 
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Study Treatment Months of 
Followup Margin Categories Estimate Mean (95% CI) 

L 77.9 Uncertain vs. ≥10mm  OR 1.2 (0.4; 3.5) 
L 77.9 1-1.9mm disease-free 

vs. ≥10mm  
OR 0.9 (0.3; 3) 

L 77.9 2-10mm disease-free 
vs. ≥10mm  

OR 1.1 (0.2; 6.3) 

DCIS 
L 77.9 Positive vs. ≥10mm  OR 6.9 (1.9; 25.2) 
L 77.9 Uncertain vs. ≥10mm  OR 11.4 (2.4; 53.9) 
L 77.9 1-1.9mm disease-free 

vs. ≥10mm  
OR 6.5 (1.6;2 6.1) 

Kerlikowske, 2003322 

L 77.9 2-10mm disease-free 
vs. ≥10mm  

OR 6.6 (1.1; 38.1) 

DCIS or Invasive 
L 77.9 Positive vs. ≥10mm  OR 3.5 (1.6; 7.5) 
L 77.9 Uncertain vs. ≥10mm  OR 3 (1.4; 6.7) 
L 77.9 1-1.9mm disease-free 

vs. ≥10mm  
OR 2.5 (1.1; 5.9) 

Kerlikowske, 2003322 

L 77.9 2-10mm disease-free 
vs. ≥10mm  

OR 3.1 (1.1; 9) 

 
L=Lumpectomy; M=Mastectomy; R=Radiation; T=Tamoxifen 
*  Two publications from the same study 
†  Adjusted by age, calcifications, number of slides with DCIS/ total volume, numbers of DCIS/COL foci ≤5mm from 

margin, tumor size, nuclear grade, and comedonecrosis 
††  Adjusted by the same variable as above plus total volume of excision 
 



 

Figure 39. Impact of negative margin width on local DCIS or invasive recurrence–multivariate adjusted 
estimates, pooled with random effects297,320,321 

 Widths of negative margins (mm) ES (95% CI)

Compared to 0mm 

0.1-0.9mm 0.22 (0.09, 0.54)0.22 (0.09, 0.54)

1-1.9mm 0.21 (0.08, 0.51)0.21 (0.08, 0.51)

2-2.9 mm 0.07 (0.03, 0.18)0.07 (0.03, 0.18)

3-5.9mm 0.12 (0.05, 0.31)0.12 (0.05, 0.31)

6-9.9 mm 0.07 (0.03, 0.18)0.07 (0.03, 0.18)

≥10mm 0.02 (0.01, 0.06)0.02 (0.01, 0.06)

Comparison groups 

≥2-3mm vs. 0-2mm 0.53 (0.13, 2.16)0.53 (0.13, 2.16)

>10mm vs. <10mm 0.52 (0.21, 1.28)0.52 (0.21, 1.28)

>4mm vs. <4mm 0.57 (0.14, 2.36)0.57 (0.14, 2.36)

0.01 100 11
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Table 12. Association between tumor size and patient outcomes 
 

Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup Tumor Size Categories Relative Measure of the 

Association (95% CI) 
All Events 

11.388 (1.752; 74) LR or L Di Saverio, 
2008350 

259 OR/Observational study 120 Large vs. small 

4.54 (1.758; 11.725) LR or L Di Saverio, 
2008350 

259 OR/Observational study 120 Middle vs. small 

Any DCIS or Invasive Carcinoma 
M, LR, or L Asjoe, 2007349 72 OR/Observational study 36 Large vs. small 6.523 (1.247; 34.123) 
L Ottesen, 1992301 61 OR/Observational study 53 Large vs. small 5.76 (1.05; 31.597) 
SSM Carlson, 2007348 170 OR/Observational study 82.3 Large vs. small 3.815 (1.068; 13.629) 
M Bonnier, 1999334 176 OR/Observational study 60 Large vs. small 4.846 (0.999; 23.504) 
LR Bonnier, 1999334 332 OR/Observational study 60 Large vs. small 1.776 (0.638; 4.943) 
M, MR, LRT, LT, 
LR, or L 

Dawood, 2008351 595 OR/Observational study 34.8 Large vs. small 0.94 (0.477; 1.853) 

L Ottesen, 1992301 104 OR/Observational study 53 Middle vs. small 4.8 (1.614; 14.271) 
M, LR, or L Asjoe, 2007349 75 OR/Observational study 36 Middle vs. small 2.121 (0.333; 13.505) 
LR Smith, 2006296 3,409 HR/Observational study† 60 Tumor size as continuous 

variable 
1.14 (1.02; 1.26) 

Any Invasive 

89 

L Miller, 2001328 81 OR/Observational study 60 Large vs. small 3.802 (0.906; 15.967) 
M, LR, or L Li, 2006347 37,692 HR/Observational study† NA Large vs. small 1.3 (0.9; 1.8) 
L Miller, 2001328 54 OR/Observational study 60 Middle vs. small 2.444 (0.218; 27.452) 
M, LR, or L Li, 2006347 37,692 HR/Observational study† NA Middle vs. small 0.9 (0.7; 1.1) 
Breast Cancer Mortality 
M, LR, or L Warnberg, 

2001338 
89 OR/Observational study† NA Large vs. small 2.9 (0.8; 10.1) 

Contralateral DCIS 
L Ottesen, 2000337 168* OR/Observational study 120 Large vs. small 0.165 (0.008; 3.49) 
L Ottesen, 2000337 142 OR/Observational study 120 Large vs. small 0.13 (0.006; 2.755) 
Contralateral DCIS or Invasive Carcinoma 
LR or L Adepoju, 2006345 135 OR/Observational study 103.2 Large vs. small 3.889 (0.197; 76.901) 
L Ottesen, 2000337 142 OR/Observational study 120 Large vs. small 0.327 (0.029; 3.698) 
L Ottesen, 2000337 168* OR/Observational study 120 Large vs. small 0.274 (0.028; 2.69) 
Contralateral Invasive Carcinoma 
L Ottesen, 2000337 142 OR/Observational study 120 Large vs. small 2.041 (0.082; 50.999) 
M, LR, or L Warnberg, 

2001338 
98 OR/Observational study† NA Large vs. small 1.7 (0.5; 5.1) 

M, LR, or L Li, 2006347 37,692 HR/Observational study† NA Large vs. small 1.3 (0.8; 1.9) 
L Ottesen, 2000337 168* OR/Observational study 120 Large vs. small 0.844 (0.052; 13.73) 

 



 
Table 12. Association between tumor size and patient outcomes (continued) 

Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup Tumor Size Categories Relative Measure of the 

Association (95% CI) 
M, LR, or L Li, 2006347 37,692 HR/Observational study† NA Middle vs. small 0.9 (0.7; 1.1) 
Local DCIS or Invasive Carcinoma Recurrence 

212.111 (8.767; 
5131.806) 

LR or L Neuschatz, 
2001339 

48 OR/Observational study 60 Large vs. small 

L Ottesen, 2000337 168* HR/Observational study† 120 Large vs. small 5.3 (2.1; 13.2) 
L Cornfield, 2004343 151 OR/Observational study† 65 Large vs. small 4.1 (1.8; 9.5) 
LR or L Neuschatz, 

2001339 
68 OR/Observational study 60 Middle vs. small 13.44 (0.678; 266.344) 

L MacDonald, 
2005320 

445 RR/Observational study† 57 Large vs. small 2.81 (no CI available) 

SSM Carlson, 2007348 170 OR/Observational study 82.3 Large vs. small 2.767 (0.598; 12.811) 
LR Nakamura, 

2002341 
164 OR/Observational study 105 Large vs. small 2.412 (0.841; 6.92) 

M Cataliotti, 1992332 26 OR/Observational study 94 Large vs. small 2.032 (0.075; 54.833) 
LR or L Habel, 1998333 413 RR/Observational study† 62 Large vs. small 1.6 (0.9; 2.9) 
L, LR, LT, or LRT Warren, 2005316 1103 HR/Observational study† 91 Large vs. small 1.54 (0.98; 2.44) 
L Holmberg, 

2008331 
465 OR/Randomized control 

trial 
100.8 Large vs. small 1.539 (0.965; 2.455) 

LR Vicini, 2001318 83 OR/Observational study 120 Large vs. small 1.527 (0.419; 5.563) 
LR Sahoo, 2005311 103 HR/Observational study† 63 Large vs. small 1.38 (0.38; 4.99) 90 LR Holmberg, 

2008331 
469 OR/Randomized control 

trial 
100.8 Large vs. small 1.305 (0.699; 2.437) 

LR or L Fisher, 1999295 626 RR/Randomized control 
trial† 

102 Large vs. small 1.2 (0.74; 1.96) 

LR or L Omlin, 2006312 373 HR/Observational study† 72 Large vs. small 1.16 (0.5; 2.68) 
M or L Schouten van der 

Velden, 2006393 
133 OR/Observational study 50.6 Large vs. small 1.085 (0.411; 2.868) 

M, MR, L, LR Schouten van der 
Velden, 2007315 

248 OR/Observational study 59 Large vs. small 0.971 (0.315; 2.992) 

LR Cutuli, 2001314 130 OR/Observational study 91 Large vs. small 0.943 (0.195; 4.568) 
L Cataliotti, 1992332 17 OR/Observational study 94 Large vs. small 0.926 (0.032; 27.118) 
M, LR or L de Roos, 2007330 87 HR/Observational study† 49.8 Large vs. small 0.909 (0.333,; 2.5) 
LR or L Van Zee, 1999335 134 OR/Observational study 72 Large vs. small 0.709 (0.083; 6.066) 
LR or LRT Ben-David, 

2007309 
171 OR/Observational study 60 Large vs. small 0.531 (0.029; 9.658) 

LR or L Adepoju, 2006345 135 OR/Observational study 103.2 Large vs. small 0.5 (0.152; 1.647) 
M, LR, or L de Roos, 2005344 251 OR/Observational study 43 Large vs. small 0.499 (0.19; 1.314) 
LR Cataliotti, 1992332 15 OR/Observational study 94 Large vs. small 0.388 (0.016; 9.576) 
LR Solin, 2005297 350 OR/Observational study 120 Large vs. small 0.306 (0.091; 1.029) 
L, LR, LT, or LRT Roka, 2004342 54 OR/Observational study 61.6 Large vs. small 0.238 (0.012; 4.859) 

 



 
Table 12. Association between tumor size and patient outcomes (continued) 

Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup Tumor Size Categories Relative Measure of the 

Association (95% CI) 
L Ringberg, 

2000336 
121 OR/Observational study 60 Large vs. small 0.152 (0.008; 2.734) 

2.548 (1.288; 5.038) LR Nakamura, 
2002341 

236 OR/Observational study 105 Middle vs. small 

LR or L Omlin, 2006312 373 HR/Observational study† 72 Unknown vs. small 1.95 (1.02; 3.72) 
L MacDonald, 

2005320 
445 RR/Observational study† 57 Log transformed tumor size 1.21 (1.1; 1.34) 

L Cataliotti, 1992332 36 OR/Observational study 94 Middle vs. small 2.526 (0.251; 25.386) 
L Wong, 2006346 18 OR/Observational study 43 Middle vs. small 1.731 (0.436; 6.865) 
M, MR, L, LR Schouten van der 

Velden, 2007315 
347 OR/Observational study 59 Middle vs. small 1.275 (0.657; 2.476) 

L, LR, LT, or LRT Boland, 2003317 237 RR/Observational study 47 Middle vs. small 1.2 (0.6; 2.4) 
L, LR, LT, or LRT Warren, 2005316 1103 HR/Observational study† 91 Middle vs. small 0.99 (0.67; 1.45) 
LR Cutuli, 2001314 261 OR/Observational study 91 Middle vs. small 0.98 (0.474; 2.025) 
M Cataliotti, 1992332 65 OR/Observational study 94 Middle vs. small 0.189 (0.004; 10.075) 
L, LR, LT, or LRT Roka, 2004342 95 OR/Observational study 61.6 Middle vs. small 0.97 (0.217; 4.33) 
LR Cataliotti, 1992332 29 OR/Observational study 94 Middle vs. small 0.078 (0.004; 1.665) 
Local DCIS Recurrence 
L Miller, 2001328 81 OR/Observational study 60 Large vs. small 2.381 (0.8; 7.085) 
L, LR, LT, or LRT Warren, 2005316 1,103 OR/Observational study† 91 Large vs. small 1.66 (0.88; 3.11) 

91 L, LR, LT, or LRT Warren, 2005316 1,103 HR/Observational study† 91 Large vs. small 1.54 (0.98; 2.44) 
L, LR, LT, or LRT Chan, 2001329 205 OR/Observational study 47 Middle vs. small 1.411(0.582; 3.422) 
L, LR, LT, or LRT Warren, 2005316 1,103 OR/Observational study† 91 Middle vs. small 1.01 (0.59; 1.73) 
L Miller, 2001328 54 OR/Observational study 60 Middle vs. small 0.36 (0.019; 6.995) 
LR Smith, 2006296 3,409 HR/Observational study† 60 Tumor size as continuous 

variable 
1.11 (0.85; 1.46) 

Local Invasive Carcinoma Recurrence 
L Ottesen, 2000337 142 OR/Observational study 120 Large vs. small 7.388 (1.642; 33.237) 
L Ottesen, 2000337 168* OR/Observational study 120 Large vs. small 4.056 (1.443; 11.4) 
L Miller, 2001328 81 OR/Observational study 60 Large vs. small 3.802 (0.906; 15.967) 
L Fish, 1998327 81 OR/Observational study 60 Large vs. small 3.802 (0.906; 15.967) 
L Fish, 1998327 54 OR/Observational study 60 Large vs. small 2.444 (0.218; 27.452) 
M, LR, or L Warnberg, 

2001338 
160 OR/Observational study† NA Large vs. small 2.3 (0.7; 7) 

LR or L Habel, 1998333 413 OR/Observational study 62 Large vs. small 1.785 (0.776; 4.104) 
LR or L Habel, 1998333 413 RR/Observational study† 62 Large vs. small 1.6 (0.7; 3.5) 
L, LR, LT, or LRT Warren, 2005316 1,103 OR/Observational study† 91 Large vs. small 1.23 (0.58; 2.64) 
M, LR, or L Li, 2006347 37,692 HR/Observational study† NA Large vs. small 1 (0.5; 2.3) 
L Miller, 2001328 54 OR/Observational study 60 Middle vs. small 2.444 (0.218; 27.452) 
L, LR, LT, or LRT Warren, 2005316 1,103 OR/Observational study† 91 Middle vs. small 0.94 (0.52; 1.72) 

 



 
Table 12. Association between tumor size and patient outcomes (continued) 
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Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup Tumor Size Categories Relative Measure of the 

Association (95% CI) 
M, LR, or L Li, 2006347 37,692 HR/Observational study† NA Middle vs. small 0.9 (0.6; 1.2) 
L, LR, LT, or LRT Chan, 2001329 205 OR/Observational study 47 Middle vs. small 0.29 (0.052; 1.621) 
LR Smith, 2006296 3409 HR/Observational study† 60 Tumor size as continuous 

variable 
1.16 (0.98; 1.38) 

Metastasis 
M Bonnier, 1999334 210 OR/Observational study 60 Large vs. small 4.125 (0.427; 39.877) 
LR Bonnier, 1999334 360 OR/Observational study 60 Large vs. small 0.541 (0.031; 9.475) 

 
Bold = Statistically significant 
Large: >4.0cm; middle: 1.6-4.0cm; small: <1.5cm 
* Sample includes women with microinvasion 
† multivariate adjusted 
L=Lumpectomy; M=Mastectomy; R=Radiation; SSM=Skin Sparing Mastectomy; T=Tamoxifen 
 



 

Table 13. Association between tumor grade and patient outcomes 
 

Outcomes Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup 

Tumor 
Grade 

Relative Measure of the 
Association (95% CI) 

Local DCIS or 
invasive 

L, LR, LT, or LRT Boland, 2003317 237 RR/Observational 
study* 

47 High vs. 
intermediate 

2.1 (0.9; 4.6) 

All cause 
mortality 

LR Bijker, 2001357 296 OR/Randomized 
control trial* 

64.8 High vs. low 8.16 (1.02; 65.252) 

Local DCIS or 
invasive 

NA Wilson, 2006313 139 HR/Observational 
study* 

60 High vs. low 5.76 (2.01; 16.47) 

Local DCIS or 
invasive 

L, LR, LT, or LRT Roka, 2004342 132 OR/Observational 
study 

61.6 High vs. low 4.8 (1.136; 20.278) 

Local DCIS or 
invasive 

LR Sahoo, 2005311 103 HR/Observational 
study* 

63 High vs. low 4.17 (1.18; 14.73) 

3.44 (1.74; 6.79) Local DCIS or 
invasive 

L MacDonald, 
2005320 

445 RR/Observational 
study* 

57 High vs. low 

Local DCIS or 
invasive 

LR Smith, 2006296 3,409 HR/Observational 
study* 

60 High vs. low 2.38 (1.24; 4.56) 

Any recurrence M, LR, LT, LRT, 
or L 

Stallard, 2001358 220 HR/Observational 
study* 

132 High vs. low 2.222 (1.02; 4.762) 

Local DCIS L, LR, LT, or LRT Warren, 2005316 1103 OR/Observational 
study* 

91 High vs. low 2.14 (1.31; 3.51) 

93 Local invasive M, LR, or L Li, 2006347 37,692 HR/Observational 
study* 

NA High vs. low 2 (1.3; 3.1) 

Local DCIS or 
invasive 

LR or L Rakovitch, 2007321 615 HR/Observational 
study* 

NA High vs. low 1.82 (1.09; 3.03) 

Local DCIS or 
invasive 

L, LR, LT, or LRT Warren, 2005316 1,103 HR/Observational 
study* 

91 High vs. low 1.76 (1.23; 2.52) 

Local DCIS or 
invasive 

LR or L Rakovitch, 2007321 615 HR/Observational 
study* 

NA High vs. low 1.65 (1.02; 2.65) 

Distant 
metastasis 

LR Bijker, 2001357 296 OR/Randomized 
control trial 

64.8 High vs. low 15.429 (0.882; 269.832) 

Local DCIS or 
invasive 

M, LR, or L Asjoe, 2007349 104 OR/Observational 
study 

36 High vs. low 9.444 (0.539; 165.448) 

Local DCIS L, LR, LT, or LRT Chan, 2001329 205 OR/Observational 
study 

47 High vs. low 9.432 (0.551; 161.374) 

Local DCIS or 
invasive 

L Bellamy, 1993354 130 OR/Observational 
study 

60 High vs. low 8.806 (0.447; 173.599) 

Local DCIS or 
invasive 

LR or L Neuschatz, 2001339 109 OR/Observational 
study 

60 High vs. low 6.166 (0.307; 123.933) 

Local DCIS or 
invasive 

L Idvall, 2003361 121 OR/Observational 
study 

NA High vs. low 5.775 (0.697; 47.834) 

 



 
Table 13. Association between tumor grade and patient outcomes (continued) 

Outcomes Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup 

Tumor 
Grade 

Relative Measure of the 
Association (95% CI) 

Any recurrence M, MR, LRT, LT, 
LR, or L 

Dawood, 2008351 799 OR/Observational 
study 

34.8 High vs. low 5.407 (0.32; 91.487) 

Local DCIS or 
invasive 

SSM Carlson, 2007348 225 OR/Observational 
study 

82.3 High vs. low 5.114 (0.602; 43.434) 

Any recurrence SSM Carlson, 2007348 225 OR/Observational 
study 

82.3 High vs. low 3.918 (0.82; 18.71) 

Local invasive L Bellamy, 1993354 130 OR/Observational 
study 

60 High vs. low 3.488 (0.169; 71.94) 

Local DCIS or 
invasive 

LR or LRT Ben-David, 2007309 198 OR/Observational 
study 

60 High vs. low 3.435 (0.409; 28.842) 

All cause 
mortality 

L Bijker, 2001357 281 OR/Randomized 
control trial 

64.8 High vs. low 3.398 (0.674; 17.136) 

Contralateral 
DCIS or 
invasive 

LR or L Adepoju, 2006345 310 OR/Observational 
study 

120 High vs. low 3.158 (0.179; 55.768) 

Local DCIS or 
invasive 

LR or L Adepoju, 2006345 310 OR/Observational 
study 

103.2 High vs. low 3.153 (0.406; 24.478) 

Local DCIS or 
invasive 

LR or L Van Zee, 1999335 157 OR/Observational 
study 

72 High vs. low 3.097 (0.937; 10.23) 

Local DCIS or 
invasive 

LR Rodrigues, 2002360 230 OR/Observational 
study 

98.4 High vs. low 3 (0.105; 86.099) 94 

Local DCIS LR Smith, 2006296 3,409 HR/Observational 
study* 

60 High vs. low 2.87 (0.81; 10.26) 

Local DCIS or 
invasive 

M Bellamy, 1993354 130 OR/Observational 
study 

60 High vs. low 2.597 (0.134; 50.17) 

Breast cancer 
mortality 

LR Nakamura, 2002341 260 OR/Observational 
study 

105 High vs. low 2.422 (0.122; 48.017) 

Local DCIS LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 High vs. low 2.299 (0.274; 19.277) 

Local invasive LR Smith, 2006296 3,409 HR/Observational 
stud*y 

60 High vs. low 2.22 (0.65; 7.57) 

Local invasive L, LR, LT, or LRT Chan, 2001329 205 OR/Observational 
study 

47 High vs. low 2.218 (0.119; 41.435) 

Local DCIS L Fish, 1998327 124 OR/Observational 
study 

60 High vs. low 2.07 (0.71; 6.033) 

Local invasive M Bellamy, 1993354 130 OR/Observational 
study 

60 High vs. low 1.993 (0.099; 40.107) 

Local DCIS or 
invasive 

L Cornfield, 2004343 151 OR/Observational 
study 

65 High vs. low 1.967 (0.928; 4.169) 

 



 
Table 13. Association between tumor grade and patient outcomes (continued) 

Outcomes Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup 

Tumor 
Grade 

Relative Measure of the 
Association (95% CI) 

Local DCIS or 
invasive 

LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 High vs. low 1.95 (0.402; 9.459) 

Local DCIS or 
invasive 

LR or L Vargas, 2005307 410 OR/Observational 
study 

120 High vs. low 1.926 (0.715; 5.191) 

Contralateral 
DCIS or 
invasive 

LR or L Adepoju, 2006345 310 OR/Observational 
study 

103.2 High vs. low 1.877 (0.101; 34.757) 

Local DCIS or 
invasive 

LR or L Bijker, 2006323 775 HR/Randomized 
controlled trial* 

126 High vs. low 1.62 (0.93; 2.79) 

Local DCIS or 
invasive 

LR or L Omlin, 2006312 373 HR/Observational 
study* 

72 High vs. low 1.46 (0.56; 3.8) 

Local invasive LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 High vs. low 1.38 (0.157; 12.117) 

Local or 
contralateral 
invasive 

L Fish, 1998327 124 OR/Observational 
study 

60 High vs. low 1.379 (0.386; 4.927) 

Local DCIS or 
invasive 

LR or L Fisher, 1999295 626 RR/Randomized 
controlled trial* 

102 High vs. low 1.36 (0.97; 1.9) 

Local DCIS or 
invasive 

M, LR or L  Meijnen, 2008310 504 HR/Observational 
study 

80.4 High vs. low 1.3 (0.39; 4.27) 

95 Local or 
contralateral 
invasive 

M, LR, or L Li, 2006347 37,692 HR/Observational 
study* 

NA High vs. low 1.2 (0.9; 1.6) 

Local DCIS or 
invasive 

M, LR or L de Roos, 2007330 87 HR/Observational 
study 

49.8 High vs. low 1.111 (0.196; 5) 

Local invasive L, LR, LT, or LRT Warren, 2005316 1,103 OR/Observational 
study* 

91 High vs. low 1.03 (0.58; 1.85) 

Breast cancer 
mortality 

LR Solin, 1993325 172 OR/Observational 
study 

84 High vs. low 1.015 (0.089; 11.595) 

Local DCIS M Bellamy, 1993354 130 OR/Observational 
study 

60 High vs. low 0.832 (0.033; 21.168) 

Local DCIS or 
invasive 

M, MR, L, LR Schouten van der 
Velden, 2007315 

798 OR/Observational 
study 

59 High vs. low 0.816 (0.36; 1.853) 

Contralateral 
invasive 

M, LR, or L Li, 2006347 37,692 HR/Observational 
study* 

NA High vs. low 0.8 (0.5; 1.1) 

Local DCIS or 
invasive 

LR Solin, 1996306 270 OR/Observational 
study 

120 High vs. low 0.598 (0.207; 1.727) 

All cause 
mortality 

LR Solin, 1993325 172 OR/Observational 
study 

84 High vs. low 0.493 (0.066; 3.653) 

Distant 
metastasis 

LR Solin, 1993325 172 OR/Observational 
study 

96 High vs. low 0.479 (0.086; 2.663) 
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Outcomes Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup 

Tumor 
Grade 

Relative Measure of the 
Association (95% CI) 

Contralateral 
DCIS 
contralateral 
DCIS or 
invasive 

LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 High vs. low 0.197 (0.004; 10.334) 

Contralateral 
invasive 

LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 High vs. low 0.171 (0.022; 1.324) 

Local DCIS or 
invasive 

LR or L Bijker, 2006323 775 HR/Randomized 
controlled trial* 

126 Intermediate 
vs. low 

1.85 (1.18; 2.9) 

Distant 
metastasis 

LR Bijker, 2001357 236 OR/Randomized 
control trial 

64.8 Intermediate 
vs. low 

9.974 (0.509; 195.321) 

Any recurrence M, MR, LRT, LT, 
LR, or L 

Dawood, 2008351 799 OR/Observational 
study 

34.8 Intermediate 
vs. low 

9.28 (0.555; 155.16) 

Local DCIS L, LR, LT, or LRT Chan, 2001329 205 OR/Observational 
study 

47 Intermediate 
vs. low 

6.434 (0.348; 118.938) 

Local DCIS or 
invasive 

L Bellamy, 1993354 121 OR/Observational 
study 

NA Intermediate 
vs. low 

2.538 (0.289; 22.27) 

Local DCIS or 
invasive 

M, LR or L de Roos, 2007330 87 HR/Observational 
study 

49.8 Intermediate 
vs. low 

2.5 (0.667; 10) 

Local invasive LR Smith, 2006296 3,409 HR/Observational 
study* 

60 Intermediate 
vs. low 

2.12 (0.69; 6.52) 96 

Local DCIS LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 Intermediate 
vs. low 

2 (0.227; 17.655) 

Local DCIS or 
invasive 

LR or L Neuschatz, 2001339 109 OR/Observational 
study 

60 Intermediate 
vs. low 

1.971 (0.096; 40.625) 

Local DCIS or 
invasive 

LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 Intermediate 
vs. low 

1.773 (0.351; 8.956) 

Breast cancer 
mortality 

LR Nakamura, 2002341 260 OR/Observational 
study 

105 Intermediate 
vs. low 

1.594 (0.075; 33.966) 

Local DCIS or 
invasive 

LR Smith, 2006296 3,409 HR/Observational 
study* 

60 Intermediate 
vs. low 

1.49 (0.81; 2.72) 

Local DCIS LR Smith, 2006296 3,409 HR/Observational 
study* 

60 Intermediate 
vs. low 

1.47 (0.43; 4.98) 

All cause 
mortality 

LR Bijker, 2001357 236 OR/Randomized 
control trial* 

64.8 Intermediate 
vs. low 

1.388 (0.086; 22.459) 

Local invasive LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 Intermediate 
vs. low 

1.373 (0.148; 12.727) 

Local invasive L, LR, LT, or LRT Chan, 2001329 205 OR/Observational 
study 

47 Intermediate 
vs. low 

1.349 (0.053; 34.297) 

Local invasive M, LR, or L Li, 2006347 37,692 HR/Observational 
study* 

NA Intermediate 
vs. low 

1.3 (0.8; 1.9) 
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Outcomes Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup 

Tumor 
Grade 

Relative Measure of the 
Association (95% CI) 

Local or 
contralateral 
invasive 

M, LR, or L Li, 2006347 37,692 HR/Observational 
study* 

NA Intermediate 
vs. low 

1.2 (0.9; 1.5) 

Local DCIS or 
invasive 

LR or L Omlin, 2006312 373 HR/Observational 
study* 

72 Intermediate 
vs. low 

1.01 (0.36; 2.79) 

Local DCIS or 
invasive 

LR or LRT Ben-David, 2007309 198 OR/Observational 
study 

60 Intermediate 
vs. low 

1.1 (0.092; 13.17) 

Contralateral 
invasive 

M, LR, or L Li, 2006347 37,692 HR/Observational 
study* 

NA Intermediate 
vs. low 

1.1 (0.8; 1.6) 

Local DCIS or 
invasive 

M, LR or L  Meijnen, 2008310 504 HR/Observational 
study 

80.4 Intermediate 
vs. low 

0.96 (0.35; 2.66) 

Contralateral 
DCIS 

LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 Intermediate 
vs. low 

0.838 (0.032; 21.604) 

Local DCIS or 
invasive 

LR Solin, 1996306 270 OR/Observational 
study 

120 Intermediate 
vs. low 

0.762 (0.269; 2.156) 

All cause 
mortality 

L Bijker, 2001357 246 OR/Randomized 
control trial* 

64.8 Intermediate 
vs. low 

0.74 (0.066; 8.271) 

Local DCIS or 
invasive 

LR or L Van Zee, 1999335 157 OR/Observational 
study 

72 Intermediate 
vs. low 

0.667 (0.144; 3.085) 

Breast cancer 
mortality 

LR Solin, 1993325 172 OR/Observational 
study 

84 Intermediate 
vs. low 

0.507 (0.031; 8.365) 

All cause 
mortality 

LR Solin, 1993325 172 OR/Observational 
study 

84 Intermediate 
vs. low 

0.5 (0.067; 3.71) 

Local DCIS or 
invasive 

LR Rodrigues, 2002360 230 OR/Observational 
study 

98.4 Intermediate 
vs. low 

0.349 (0.006; 19.183) 

Contralateral 
DCIS or 
invasive 

LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 Intermediate 
vs. low 

0.241 (0.031; 1.873) 

Contralateral 
invasive 

LR or L Warnberg, 1999356 195 OR/Observational 
study 

58 Intermediate 
vs. low 

0.118 (0.01; 1.405) 

distant 
metastasis 

LR Solin, 1993325 172 OR/Observational 
study 

96 Intermediate 
vs. low 

0.116 (0.008; 1.699) 

Local DCIS or 
invasive 

LR or L Omlin, 2006312 373 HR/Observational 
study* 

72 Unknown vs. 
low 

1.23 (0.5; 3.01) 

 
Bold = Statistically significant 
* Multivariate adjusted 
Only the results with the highest evidence from each study are abstracted. Nuclear grade is chosen when both pathological grade and nuclear grade are reported.  
L=Lumpectomy; M=Mastectomy; R=Radiation; SSM=Skin Sparing Mastectomy; T=Tamoxifen 
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Outcomes Treatments 
Included Author; Year Number of 

Women Estimate/Design Months of 
Followup Architecture Relative Measure of the 

Association (95% CI) 
Metastasis LR Solin, 1993325 172 OR/Observational 

study 
96 Comedo vs. noncomedo 8.609 (1.038; 71.387) 

Any 
recurrence 

L Ottesen, 1992301 112 OR/Observational 
study 

53 Comedo vs. noncomedo 5.649 (2.139; 14.915) 

Local DCIS 
or invasive 
recurrence 

LR or L Habel, 1998333 556 RR/Observational 
study* 

62 Comedo vs. noncomedo 1.7 (1.1; 2.7) 

Any 
recurrence 

LR Smith, 2006296 3,409 HR/Observational 
study* 

60 Comedo vs. noncomedo 1.4 (1; 1.97) 

Local 
invasive 

M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Comedo vs. noncomedo 1.4 (1.1; 1.7) 

All events M Bonnier, 1999334 139 OR/Observational 
study 

60 Comedo vs. noncomedo 6.131 (0.284; 132.502) 

Breast cancer 
mortality 

LR Solin, 1993325 172 OR/Observational 
study 

84 Comedo vs. noncomedo 4.875 (0.496; 47.878) 

Metastasis M Silverstein, 1991366 109 OR/Observational 
study 

51 Comedo vs. noncomedo 4.73 (0.222; 100.851) 98 All-cause 
mortality 

M; LR or L  Silverstein, 1992365 227 OR/Observational 
study 

84 Comedo vs. noncomedo 3.335 (0.134; 82.739) 

Local DCIS 
or invasive 
recurrence 

M  Silverstein, 1992365 98 OR/Observational 
study 

56 Comedo vs. noncomedo 3.323 (0.132; 83.586) 

All-cause 
mortality 

LR Solin, 1993325 172 OR/Observational 
study 

84 Comedo vs. noncomedo 3.27 (0.582; 18.373) 

Local DCIS 
or invasive 
recurrence 

L  Silverstein, 1992365 26 OR/Observational 
study 

56 Comedo vs. noncomedo 0.326 (0.014; 7.554) 

All-cause 
mortality 

LR Silverstein, 1992365 103 OR/Observational 
study 

56 Comedo vs. noncomedo 3 (0.119; 75.377) 

Breast cancer 
mortality 

LR Silverstein, 1991366 104 OR/Observational 
study 

51 Comedo vs. noncomedo 2.943 (0.117; 73.925) 

Local 
invasive 

M; LR or L  Silverstein, 1992365 227 OR/Observational 
study 

56 Comedo vs. noncomedo 2.84 (0.539; 14.952) 

Breast cancer 
mortality 

M Silverstein, 1991366 109 OR/Observational 
study 

51 Comedo vs. noncomedo 2.788 (0.111; 69.953) 
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Outcomes Treatments 
Included Author; Year Number of 

Women Estimate/Design Months of 
Followup 

Relative Measure of the 
Association (95% CI) Architecture 

Local DCIS 
or invasive 
recurrence 

LR Fowble, 1997394 69 OR/Observational 
study 

63.6 Comedo vs. noncomedo 2.671 (0.105; 67.893) 

Local DCIS 
or invasive 
recurrence 

LR  Silverstein, 1992365 103 OR/Observational 
study 

56 Comedo vs. noncomedo 2.489 (0.606; 10.218) 

Local DCIS 
or invasive 
recurrence 

LR or L Van Zee, 1999335 136 OR/Observational 
study 

72 Comedo vs. noncomedo 2.342 (0.889; 6.171) 

All-cause 
mortality 

L Silverstein, 1992365 26 OR/Observational 
study 

56 Comedo vs. noncomedo 1.842 (0.034; 100.454) 

Local DCIS 
or invasive 
recurrence 

M; LR or L   Silverstein, 1992365 227 OR/Observational 
study 

56 Comedo vs. noncomedo 1.824 (0.578; 5.756) 

All events LR Bonnier, 1999334 235 OR/Observational 
study 

60 Comedo vs. noncomedo 1.657 (0.779; 3.527) 

Local DCIS LR Smith, 2006296 3,409 HR/Observational 
study* 

60 Comedo vs. noncomedo 1.61 (0.79; 3.26) 

Local 
invasive 

LR or L Habel, 1998333 556 RR/Observational 
study* 

62 Comedo vs. noncomedo 1.6 (0.9; 3) 

Local 
invasive 

LR or L Smith, 2006296 3,409 HR/Observational 
study* 

60 Comedo vs. noncomedo 1.35 (0.8; 2.26) 

Metastasis M Bonnier, 1999334 139 OR/Observational 
study 

60 Comedo vs. noncomedo 1.276 (0.025; 65.251) 

Any 
recurrence 

M; LR; LT; 
LRT; or L 

Stallard, 2001358 122 OR/Observational 
study 

132 Comedo vs. noncomedo 1.25 (0.457; 3.418) 

Local DCIS 
or invasive 
recurrence 

LR Solin, 1996306 191 OR/Observational 
study 

120 Comedo vs. noncomedo 1.161 (0.529; 2.547) 

Local DCIS M; LR or L  Silverstein, 1992365 227 OR/Observational 
study 

56 Comedo vs. noncomedo 1.105 (0.218; 5.593) 

Any invasive M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Comedo vs. noncomedo 1.1 (0.9; 1.2) 

All-cause 
mortality 

M Silverstein, 1992365 98 OR/Observational 
study 

56 Comedo vs. noncomedo 1.084 (0.021; 55.736) 

Local 
invasive 

LR or L Habel, 1998333 556 OR/Observational 
study 

62 Comedo vs. noncomedo 1.039 (0.539; 2.002) 
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Outcomes Treatments 
Included Author; Year Number of 

Women Estimate/Design Months of 
Followup 

Relative Measure of the 
Association (95% CI) Architecture 

Local DCIS 
or invasive 
recurrence 

LR Goldstein, 2000370 132 OR/Observational 
study 

84 Comedo vs. noncomedo 1.022 (0.262; 3.982) 

Contralateral 
invasive 
carcinoma 

M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Comedo vs. noncomedo 0.9 (0.7; 1) 

Local DCIS 
or invasive 
recurrence 

LR or LRT Ben-David, 2007309 169 OR/Observational 
study 

60 Comedo vs. noncomedo 0.808 (0.207; 3.159) 

Local DCIS 
or invasive 
recurrence 

M; LR or L  Szelei-Stevens, 
2000395 

128 OR/Observational 
study 

104.4 Comedo vs. noncomedo 0.539 (0.061; 4.79) 

Metastasis LR Bonnier, 1999334 235 OR/Observational 
study 

60 Comedo vs. noncomedo 0.49 (0.091; 2.634) 

Local DCIS 
or invasive 
recurrence 

LR Rodrigues, 2002360 130 OR/Observational 
study 

98.4 Comedo vs. noncomedo 0.469 (0.121; 1.823) 

Local DCIS 
or invasive 
recurrence 

L Cutuli, 2001314 17 OR/Observational 
study 

91 Comedo vs. 
micropapillary 

22.5 (1.609; 314.579) 

Local DCIS 
or invasive 
recurrence 

LR or L Bijker, 2006323 775 RR/Randomized 
control trial* 

126 Cribriform vs. 
micropapillary 

2.39 (1.41; 4.03) 

Contralateral 
invasive 
carcinoma 

L Ottesen, 2000337 107 OR/Observational 
study 

120 Cribriform vs. 
micropapillary 

4.381 (0.205; 93.454) 

Local DCIS 
or invasive 
recurrence 

LR Cutuli, 2001314 175 OR/Observational 
study 

91 Comedo vs. 
micropapillary 

2.348 (0.667; 8.266) 

Local DCIS L Ottesen, 2000337 107 OR/Observational 
study 

120 Cribriform vs. 
micropapillary 

2.066 (0.595; 7.179) 

Any 
recurrence 

L Ottesen, 1992301 71 OR/Observational 
study 

53 Cribriform vs. 
micropapillary 

1.96 (0.542; 7.09) 

Local DCIS 
or invasive 
recurrence 

L Cutuli, 2001314 84 OR/Observational 
study 

91 Cribriform vs. 
micropapillary 

1.724 (0.19; 15.66) 
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Outcomes Treatments 
Included Author; Year Number of 

Women Estimate/Design Months of 
Followup 

Relative Measure of the 
Association (95% CI) Architecture 

Contralateral 
DCIS or 
invasive 

L Ottesen, 2000337 107 OR/Observational 
study 

120 Cribriform vs. 
micropapillary 

1.714 (0.151; 19.497) 

Local DCIS 
or invasive 
recurrence 

L Ottesen, 2000337 107 OR/Observational 
study 

120 Cribriform vs. 
micropapillary 

1.617 (0.66; 3.96) 

Local DCIS 
or invasive 
recurrence 

M; LR or L   Silverstein, 1992365 148 OR/Observational 
study 

56 Comedo vs. 
micropapillary 

1.52 (0.309; 7.483) 

Local DCIS 
or invasive 
recurrence 

LR Goldstein, 2000370 42 OR/Observational 
study 

84 Comedo vs. 
micropapillary 

1.222 (0.114; 13.066) 

Local 
invasive 

L Ottesen, 2000337 107 OR/Observational 
study 

120 Cribriform vs. 
micropapillary 

1.147 (0.369; 3.565) 

Local DCIS 
or invasive 
recurrence 

LR Rodrigues, 2002360 64 OR/Observational 
study 

98.4 Cribriform vs. 
micropapillary 

1.074 (0.244; 4.727) 

Local DCIS 
or invasive 
recurrence 

LR Goldstein, 2000370 82 OR/Observational 
study 

84 Cribriform vs. 
micropapillary 

1.031 (0.113; 9.416) 

Local DCIS 
or invasive 
recurrence 

LR Cutuli, 2001314 224 OR/Observational 
study 

91 Cribriform vs. 
micropapillary 

0.977 (0.27; 3.539) 

Local DCIS 
or invasive 
recurrence 

L Wong, 2006346 142 OR/Observational 
study 

43 Cribriform vs. 
micropapillary 

0.875 (0.215; 3.569) 

Local DCIS 
or invasive 
recurrence 

L Wong, 2006346 47 OR/Observational 
study 

43 Comedo vs. 
micropapillary 

0.613 (0.029; 13.029) 

Local DCIS 
or invasive 
recurrence 

LR Rodrigues, 2002360 85 OR/Observational 
study 

98.4 Comedo vs. 
micropapillary 

0.444 (0.093; 2.125) 

Local DCIS 
or invasive 
recurrence 

M; LR or L   Silverstein, 1992365 94 OR/Observational 
study 

56 Cribriform vs. 
micropapillary 

0.358 (0.031; 4.098) 

Contralateral 
DCIS 

L Ottesen, 2000337 107 OR/Observational 
study 

120 Cribriform vs. 
micropapillary 

0.276 (0.011; 6.939) 
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Outcomes Treatments 
Included Author; Year Number of 

Women Estimate/Design Months of 
Followup 

Relative Measure of the 
Association (95% CI) Architecture 

Local DCIS 
or invasive 
recurrence 

M; LR or L  Cataliotti, 1992332 23 OR/Observational 
study 

94 Cribriform vs. 
micropapillary 

0.214 (0.016; 2.839) 

Local DCIS 
or invasive 
recurrence 

M; LR or L  Meijnen, 2008310 114 OR/Observational 
study 

80.4 Cribriform/solid vs. 
micropapillary 

13.519 (0.775; 235.902) 

Local DCIS 
or invasive 
recurrence 

L Cornfield, 2004343 151 OR/Observational 
study 

65 Cribriform vs. not 
specified 

1.293 (0.604; 2.769) 

Contralateral 
invasive 
carcinoma 

M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Cribriform vs. not 
specified 

1.2 (0.8; 1.8) 

Any invasive M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Cribriform vs. not 
specified 

0.9 (0.6; 1.2) 

Local DCIS LR Smith, 2006296 3,409 HR/Observational 
study* 

60 Cribriform vs. not 
specified 

0.61 (0.08; 4.76) 

Local 
invasive 

M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Cribriform vs. not 
specified 

0.6 (0.3; 1) 

Any 
recurrence 

LR Smith, 2006296 3,409 HR/Observational 
study* 

60 Cribriform vs. not 
specified 

0.27 (0.06; 1.11) 

Local DCIS 
or invasive 
recurrence 

LR Goldstein, 2000370 13 OR/Observational 
study 

84 Cystic vs. micropapillary 2.556 (0.068; 95.88) 

Any 
recurrence 

LR Smith, 2006296 3,409 HR/Observational 
study* 

60 DCIS +LCIS vs. not 
specified 

1.39 (0.69; 2.8) 

Local 
invasive 

LR or L Smith, 2006296 3,409 HR/Observational 
study* 

60 DCIS +LCIS vs. DCIS; 
not specified 

1.24 (0.43; 3.6) 

Local DCIS LR Smith, 2006296 3,409 HR/Observational 
study* 

60 DCIS +LCIS vs. DCIS; 
not specified 

1.21 (0.28; 5.31) 

Local DCIS 
or invasive 
recurrence 

M; LR or L  Cataliotti, 1992332 46 OR/Observational 
study 

94 Mixed vs. micropapillary 0.167 (0.02; 1.42) 

Local DCIS 
or invasive 
recurrence 

LR or L Fisher, 1999295 818 RR/Randomized 
control trial* 

102 Other vs. cribriform 1.64 (0.91; 2.95) 

Local DCIS LR Smith, 2006296 3,409 HR/Observational 
study* 

60 Papillary vs. not 
specified 

2 (1.01; 3.99) 
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Outcomes Treatments 
Included Author; Year Number of 

Women Estimate/Design Months of 
Followup 

Relative Measure of the 
Association (95% CI) Architecture 

Local 
invasive 

M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Papillary vs. not 
specified 

1.3 (1; 1.7) 

Any invasive M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Papillary vs. not 
specified 

1.2 (1; 1.5) 

Any 
recurrence 

LR Smith, 2006296 3,409 HR/Observational 
study* 

60 Papillary vs. not 
specified 

1.41 (0.98; 2.04) 

Local 
invasive 

LR or L Smith, 2006296 3,409 HR/Observational 
study* 

60 Papillary vs. not 
specified 

1.4 (0.81; 2.42) 

Contralateral 
invasive 
carcinoma 

M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Papillary vs. not 
specified 

1.1 (0.9; 1.5) 

Local DCIS 
or invasive 
recurrence 

LR or L Bijker, 2006323 775 RR/Randomized 
control trial* 

126 Solid/comedo vs. 
micropapillary 

2.25 (1.21; 4.18) 

Local DCIS 
or invasive 
recurrence 

LR or L Fisher, 1999295 818 RR/Randomized 
control trial* 

102 Solid vs. cribriform 2.41 (1.28; 4.52) 

Local DCIS 
or invasive 
recurrence 

L Fish, 1998327 88 OR/Observational 
study 

60 Solid vs. cribriform 0.816 (0.257; 2.586) 

Local DCIS L Miller, 2001328 88 OR/Observational 
study 

60 Solid vs. cribriform 0.816 (0.257; 2.586) 

Any invasive L Fish, 1998327 88 OR/Observational 
study 

60 Soild vs. cribriform 0.736 (0.18; 3.008) 

Local 
invasive 

L Miller, 2001328 88 OR/Observational 
study 

60 Solid vs. cribriform 0.736 (0.18; 3.008) 

Local DCIS 
or invasive 
recurrence 

L Cutuli, 2001314 11 OR/Observational 
study 

91 Solid vs. micropapillary 7.5 (0.458; 122.703) 

Local DCIS L Ottesen, 2000337 99 OR/Observational 
study 

120 Solid vs. micropapillary 2.47 (0.706; 8.633) 

Local DCIS 
or invasive 
recurrence 

L Ottesen, 2000337 99 OR/Observational 
study 

120 Solid vs. micropapillary 2.39 (0.972; 5.875) 

Local DCIS 
or invasive 
recurrence 

L Wong, 2006346 64 OR/Observational 
study 

43 Solid vs. micropapillary 2.286 (0.466; 11.217) 
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Outcomes Treatments 
Included Author; Year Number of 

Women Estimate/Design Months of 
Followup Architecture Relative Measure of the 

Association (95% CI) 
Local DCIS 
or invasive 
recurrence 

LR Goldstein, 2000370 31 OR/Observational 
study 

84 Solid vs. micropapillary 2.062 (0.189; 22.506) 

Local DCIS 
or invasive 
recurrence 

LR Cutuli, 2001314 80 OR/Observational 
study 

91 Solid vs. micropapillary 2.051 (0.501; 8.4) 

Local 
invasive 

L Ottesen, 2000337 99 OR/Observational 
study 

120 Solid vs. micropapillary 1.792 (0.596; 5.382) 

Any 
recurrence 

L Ottesen, 1992301 65 OR/Observational 
study 

53 Solid vs. micropapillary 1.75 (0.459; 6.679) 

Local DCIS 
or invasive 
recurrence 

M; LR or L   Silverstein, 1992365 65 OR/Observational 
study 

56 Solid vs. micropapillary 1.652 (0.218; 12.545) 

Contralateral 
DCIS 

L Ottesen, 2000337 99 OR/Observational 
study 

120 Solid vs. micropapillary 0.98 (0.06; 16.114) 

contralateral 
invasive 
carcinoma 

L Ottesen, 2000337 99 OR/Observational 
study 

120 Solid vs. micropapillary 0.98 (0.019; 50.378) 

Local DCIS 
or invasive 
recurrence 

LR Rodrigues, 2002360 47 OR/Observational 
study 

98.4 Solid vs. micropapillary 0.558 (0.057; 5.49) 

Contralateral 
invasive 
carcinoma 

M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Solid vs. not specified 1.8 (1; 3.2) 

Any invasive M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Solid vs. not specified 1.7 (1.1; 2.6) 

Local 
invasive 

M; LR; or L Li, 2006347 37,692 HR/Observational 
study* 

NA Solid vs. not specified 1.5 (0.8; 2.9) 

 
Bold = Statistically significant 
* Multivariate adjusted 
Note: Micropapillary includes papillary; cling; and micropapillary. Only the results with the highest evidence from each study are abstracted. 
L=Lumpectomy; M=Mastectomy; R=Radiation; SSM=Skin Sparing Mastectomy; T=Tamoxifen 
 



 

Table 15. Association between microinvasion and patient outcomes 
 

Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup 

Microinvasion 
Status 

Relative Measure of the 
Association (95% CI) 

Contralateral DCIS or Invasive 
LR, L Adepoju, 2006345 310 OR/Observational study 103.2 Yes vs. no 0.968 (0.119; 7.842) 
Local DCIS or Invasive Carcinoma 
LR or L Cox, 1997367 103 HR/Observational study* 57.5 Yes vs. no 8.1 (1.2; 53) 
L, LR, LT, or LRT Roka, 2004342 132 OR/Observational study 61.6 Yes vs. no 3.059 (0.698; 13.407) 
L Bijker, 2001357 404 OR/Randomized control trial* 64.8 Yes vs. no 1.647 (0.659; 4.114) 
LR Bijker, 2001357 411 OR/Randomized control trial* 64.8 Yes vs. no 1.63 (0.448; 5.923) 
LR or L Adepoju, 2006345 310 OR/Observational study 103.2 Yes vs. no 0.31 (0.041; 2.366) 
Any Recurrence 
LR Mirza, 2000368 109 OR/Observational study 240 Yes vs. no 3.198 (0.473; 21.603) 

 
Bold = Statistically significant 
* Multivariate adjusted 
L=Lumpectomy; M=Mastectomy; R=Radiation 
 
 105 

 



 

Table 16. Association between necrosis and patient outcomes 
 

Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup 

Presence of 
Necrosis 

Relative Measure of the 
Association (95% CI) 

All Cause Mortality 
LR Solin, 1993325 81 OR/Observational study 84 Yes vs. no 0.54 (0.072; 4.051) 
LR Solin, 1993325 120 OR/Observational study 84 Intermediate vs. no 0.303 (0.041; 2.257) 
Any Recurrence 
L Ottesen, 1992301 112 OR/Observational study 53 Yes vs. no 5.649 (2.139; 14.915) 
SSM Carlson, 2007348 170 OR/Observational study 82.3 Yes vs. no 4.071 (0.507; 32.717) 
M, LR, LT, LRT, or L Stallard, 2001358 151 OR/Observational study 132 Yes vs. no 1.087 (0.337; 3.513) 
Breast Cancer mortality 
LR Solin, 1993325 81 OR/Observational study 84 Yes vs. no 1.12 (0.097; 12.91) 
LR Solin, 1993325 120 OR/Observational study 84 Intermediate vs. no 0.311 (0.019; 5.137) 
Contralateral DCIS 
L Ottesen, 2000337 168** OR/Observational study 120 Yes vs. no 0.503 (0.024; 10.677) 
L Ottesen, 2000337 142* OR/Observational study 120 Yes vs. no 0.394 (0.019; 8.366) 
Contralateral DCIS or Invasive 
LR or L Adepoju, 2006345 310 OR/Observational study 103.2 Yes vs. no 1.327 (0.396; 4.442) 
L Ottesen, 2000337 142* OR/Observational study 120 Yes vs. no 1.011 (0.089; 11.441) 
L Ottesen, 2000337 168** OR/Observational study 120 Yes vs. no 
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0.855 (0.087; 8.433) 
Contralateral Invasive 
L Ottesen, 2000337 142* OR/Observational study 120 Yes vs. no 6.161 (0.246; 154.175) 
L Ottesen, 2000337 168** OR/Observational study 120 Yes vs. no 2.609 (0.16; 42.584) 
Distant Metastasis 
LR Solin, 1993325 81 OR/Observational study 60 Yes vs. no 1.766 (0.07; 44.288) 
LR Solin, 1993325 120 OR/Observational study 60 Intermediate vs. no 0.918 (0.036; 23.749) 
Local DCIS 
L Ottesen, 2000337 168** OR/Observational study 120 Yes vs. no 3.583 (1.564; 8.204) 
L Ottesen, 2000337 142* OR/Observational study 120 Yes vs. no 3.58 (1.488; 8.614) 
M, LR, or L Innos, 2008364 23,547 IRR/Observational study† 55 Yes vs. no 1.63 (1.11; 2.37) 
L, LR, LT, or LRT Chan, 2001329 114 OR/Observational study 47 Yes vs. no 1.551 (0.443; 5.435) 
L Fish, 1998327 88 OR/Observational study 60 Yes vs. no 0.878 (0.289; 2.671) 
L, LR, LT, or LRT Warren, 2005316 1,103 OR/Observational study† 91 Yes vs. no 0.8 (0.48; 1.33) 
L, LR, LT, or LRT Chan, 2001329 164 OR/Observational study 47 Intermediate vs. no 2.204 (0.809; 6.004) 
Local DCIS or Invasive Carcinoma 
M, MR, L, LR Schouten van der 

Velden, 2007315 
798 HR/Observational study† 59 Yes vs. no 9.3 (3.3; 25.9) 

LR Bijker, 2001357 247 OR/Randomized control trial 64.8 Yes vs. no 4.974 (1.654; 14.959) 
L MacDonald, 2005320 445 RR/Observational study† 57 Yes vs. no 3.81 (2.1; 6.93) 
L Cornfield, 2004343 151 OR/Observational study† 65 Yes vs. no 3.3 (1.5; 7.2) 
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Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup 

Presence of 
Necrosis 

Relative Measure of the 
Association (95% CI) 

LR Rodrigues, 2002360 230 OR/Observational study 98.4 Yes vs. no 3.238 (1.152; 9.1) 
L Ottesen, 2000337 168 HR/Observational study† 120 Yes vs. no 2.3 (1.1; 4.8) 
LRT or LR Fisher, 2001324 1,804 RR/Randomized control trial† 83 Yes vs. no 1.82 (1.33; 2.47) 
LR or L Fisher, 1999295 818 RR/Randomized control trial 102 Yes vs. no 1.72 (1.23; 2.41) 
L Warneke, 1995369 19 OR/Observational study 43 Yes vs. no 7 (0.312; 157.266) 
L Kestin, 2000375 28 OR/Observational study 120 Yes vs. no 6.611 (0.475; 91.953) 
LR Warneke, 1995369 21 OR/Observational study 43 Yes vs. no 2.385 (0.043; 133.568) 
SSM Carlson, 2007348 170 OR/Observational study 82.3 Yes vs. no 2.359 (0.276; 20.137) 
LR or L Van Zee, 1999335 122 OR/Observational study 72 Yes vs. no 2.035 (0.722; 5.735) 
L Cornfield, 2004343 151 OR/Observational study 65 Yes vs. no 1.964 (0.916; 4.212) 
L, LR, LT, or LRT Chan, 2001329 114 OR/Observational study 47 Yes vs. no 1.616 (0.504; 5.181) 
L Bijker, 2001357 239 OR/Randomized control trial† 64.8 Yes vs. no 1.302 (0.674; 2.518) 
LR or L Omlin, 2006312 373 HR/Observational study† 72 Yes vs. no 1.282  (2.326; 0.694) 
L MacDonald, 2005320 445 RR/Observational study† 57 Yes vs. no 1.16 (0.52; 2.59) 
LR Vicini, 2000298 148 OR/Observational study 120 Yes vs. no 1.075 (0.338; 3.424) 
M Warneke, 1995369 60 OR/Observational study 43 Yes vs. no 1.068 (0.021; 55.569) 
L, LR, LT, or LRT Warren, 2005316 1,103 HR/Observational study† 91 Yes vs. no 0.9 (0.63; 1.3) 
LR Goldstein, 2000370 89 OR/Observational study 84 Yes vs. no 0.79 (0.184; 3.393) 
LR Sahoo, 2005311 103 HR/Observational study† 63 Yes vs. no 0.7 (0.16; 3.06) 
LR Solin, 1996306 95 OR/Observational study 120 Yes vs. no 0.562 (0.182; 1.741) 
L or LR Neuschatz, 2001339 109 OR/Observational study 60 Yes vs. no 0.27 (0.066; 1.109) 
L, LR, LT, or LRT Chan, 2001329 164 OR/Observational study 47 Intermediate vs. no 2.488 (0.983; 6.298) 
LR Goldstein, 2000370 98 OR/Observational study 84 Intermediate vs. no 0.838 (0.221; 3.177) 
LR Solin, 1996306 127 OR/Observational study 120 Intermediate vs. no 0.717 (0.258; 1.991) 
LR or L Van Zee, 1999335 72 OR/Observational study 72 Intermediate vs. no 0.696 (0.082; 5.882) 
LR or L Adepoju, 2006345 310 OR/Observational study 103.2  0.664 (0.311; 1.42) 
Local Invasive Carcinoma 
L Ottesen, 2000337 142* OR/Observational study 120 Yes vs. no 3.729 (1.404; 9.903) 
L Ottesen, 2000337 168** OR/Observational study 120 Yes vs. no 2.848 (1.191; 6.815) 
M, LR, or L Innos, 2008364 23,547 IRR/Observational study† 55 Yes vs. no 1.93 (1.28; 2.91) 
L, LR, LT, or LRT Chan, 2001329 114 OR/Observational study 47 Yes vs. no 1.8 (0.11; 29.561) 
L, LR, LT, or LRT Warren, 2005316 1,103 OR/Observational study† 91 Yes vs. no 1.45 (0.83; 2.51) 
L, LR, LT, or LRT Chan, 2001329 164 OR/Observational study 47 Intermediate vs. no 3.31 (0.362; 30.281) 
Local or Contralateral Invasive 
L Miller, 2001328 88 OR/Observational study 60 for L and 

80.4 for M 
Yes vs. no 0.841 (0.225; 3.143) 

 
Bold = Statistically significant 
† Multivariate adjusted; * without microinvasion; ** with microinvasion 
L=Lumpectomy; M=Mastectomy; R=Radiation; SSM=Skin Sparing Mastectomy; T=Tamoxifen 



 

Table 17. Association between predicted Van Nuys Index risk categories and patient outcomes (results from observational studies) 
 

Author, Year Number of 
Women Included Treatments Years of 

Followup 
Risk  

Category 
Reference  
Category Estimate Mean (95% CI) 

Any DCIS or Invasive 
Stallard, 2001358 220 M, LR, LT, LRT, or L  5 <5 OR 2.37 (0.71; 7.98) 
Stallard, 2001358 220 M, LR, LT, LRT, or L  6 <5 OR 7.17 (2.38; 21.61) 
Stallard, 2001358 220 M, LR, LT, LRT, or L  >6 <5 OR 3.27 (1.02; 10.52) 
Any Event 
Di Saverio, 2008350 259 LR or L 10 2 1 OR 1.53 (0.52; 4.48) 
Di Saverio, 2008350 259 LR or L 10 3 1 OR 6.09 (2.40; 15.50) 
Di Saverio, 2008350 259 L 10 7 to 9 4 to 6 OR 5.29 (1.92; 14.61) 
Di Saverio, 2008350 259 LR or L 10 7 to 9 4 to 6 OR 3.21 (1.21; 8.52) 
Di Saverio, 2008350 259 LR 10 7 to 9 4 to 6 OR 1.72 (0.68; 4.35) 
Di Saverio, 2008350 259 L 10 10 to 12 4 to 6 OR 19.00 (7.12; 50.68) 
Di Saverio, 2008350 259 LR or L 10 10 to 12 4 to 6 OR 3.21 (1.21; 8.52) 
Di Saverio, 2008350 259 LR 10 10 to 12 4 to 6 OR 0.12 (0.01; 0.94) 
Any Recurrence 
Asjoe, 2007349 104 M, LR, or L  2 1 OR 2.06 (0.50; 8.49) 
Asjoe, 2007349 104 M, LR, or L  7 to 9 4 to 6 OR 3.59 (0.96; 13.47) 
Asjoe, 2007349 104 M, LR, or L  10 to 12 4 to 6 OR 7.58 (2.17; 26.55) 108 Breast Cancer Mortality 
Silverstein, 1995372 425 LR or L   2 1 OR 1.00 (0.06; 16.21) 
Silverstein, 1995372 425 LR or L   3 1 OR 2.00 (0.18; 22.41) 
Silverstein, 1996373 333 LR or L  8 5 to 7 3 or 4 OR 3.09 (0.32; 30.25) 
Silverstein, 2003371 706 LR or L  7 to 9 4 to 6 OR 3.03 (0.12; 75.28) 
Silverstein, 2003371 706 LR or L 10 7 to 9 4 to 6 OR 2.04 (0.18; 22.87) 
Silverstein, 2003371 706 LR or L 5 7 to 9 4 to 6 OR 1.00 (0.06; 16.21) 
Di Saverio, 2008350 259 LR or L  7 to 9 4 to 6 OR 1.00 (0.06; 16.21) 
Silverstein, 1996373 333 LR or L  8 8 or 9 3 or 4 OR 1.00 (0.06; 16.21) 
Di Saverio, 2008350 259 LR or L  10 to 12 4 to 6 OR 8.61 (1.06; 70.17) 
Silverstein, 2003371 706 LR or L  10 to 12 4 to 6 OR 3.03 (0.12; 75.28) 
Silverstein, 2003371 706 LR or L 10 10 to 12 4 to 6 OR 2.04 (0.18; 22.87) 
Silverstein, 2003371 706 LR or L 5 10 to 12 4 to 6 OR 2.04 (0.18; 22.87) 
Local DCIS 
Silverstein, 1995372 425 M, LR or L   2 1 OR 5.16 (0.59; 44.95) 
Silverstein, 1995372 425 M, LR or L   3 1 OR 7.45 (0.90; 61.73) 
Silverstein, 2003371 706 LR or L  7 to 9 4 to 6 OR 12.24 (1.55; 96.68) 
Di Saverio, 2008350 259 LR or L  7 to 9 4 to 6 OR 9.37 (0.50; 176.43) 
Silverstein, 2003371 706 LR or L  10 to 12 4 to 6 OR 42.43 (5.65; 318.48) 
Di Saverio, 2008350 259 LR or L  10 to 12 4 to 6 OR 42.13 (2.50; 711.04) 
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Author, Year Number of 
Women Included Treatments Years of 

Followup 
Risk  Reference  

Category Estimate Mean (95% CI) Category 
Local DCIS or Invasive 
Silverstein, 1995372 425 M, LR or L   2 1 OR 3.13 (0.62; 15.89) 
Silverstein, 1995372 425 LR or L   2 1 OR 2.97 (0.91; 9.65) 
Silverstein, 1995372 425 LR or L  8 2 1 OR 2.53 (0.99; 6.45) 
Gilleard, 2008352 215 L 8 2 1 OR 1.84 (0.80; 4.25) 
Cornfield, 2004343 151 L  2 1 OR 1.77 (0.91; 3.47) 
Silverstein, 1995372 425 M, LR or L   3 1 OR 9.22 (2.06; 41.27) 
Silverstein, 1995372 425 LR or L   3 1 OR 8.76 (2.94; 26.12) 
Silverstein, 1995372 425 LR or L  8 3 1 OR 8.49 (3.57; 20.21) 
Gilleard, 2008352 215 L 8 3 1 OR 3.16 (1.43; 6.98) 
Cornfield, 2004343 151 L  3 1 OR 2.79 (1.46; 5.35) 
Boland, 2003317 237 L, LR, LT, or LRT  3 1 or 2 no necrosis OR 4.46 (1.59; 12.47) 
Boland, 2003317 237 L, LR, LT, or LRT  3 1 or 2 no necrosis RR 4.10 (1.30; 14.00) 
Boland, 2003317 237 L, LR, LT, or LRT  3 1 or 2 no necrosis RR 4.10 (1.20; 13.00) 
Holland, 1998374 129 LRT, LR, LT or L  6 3 to 5 OR 3.69 (0.75; 18.21) 
Gilleard, 2008352 215 L 8 5 to 7 3 to 4 OR 27.85 (3.67; 211.11) 
Boland, 2003317 237 L, LR, LT, or LRT  5 to 7 3 or 4 OR 17.47 (2.26; 135.02) 
Silverstein, 1996373 333 LR or L  8 5 to 7 3 or 4 OR 9.66 (2.80; 33.37) 
MacAusland, 2007377 222 L 8 5 to 7 3 to 4 OR 5.22 (2.04; 13.39) 
MacAusland, 2007377 222 L 5 5 to 7 3 to 4 OR 4.57 (1.47; 14.21) 
MacAusland, 2007377 222 L 5 5 to 7 3 to 4 OR 3.62 (1.27; 10.30) 
MacAusland, 2007377 222 L 8 5 to 7 3 to 4 OR 3.53 (1.43; 8.74) 
Kestin, 2000375 177 L 10 5 to 9 3 to 4 OR 2.25 (0.99; 5.09) 
Kestin, 2000375 177 LR 5 5 to 9 3 to 4 OR 0.89 (0.33; 2.40) 
Holland, 1998374 129 LRT, LR, LT or L  7, 8 3 to 5 OR 10.04 (2.25; 44.71) 
Silverstein, 2003371 706 LR or L  7 to 9 4 to 6 OR 24.44 (3.21; 186.07) 
MacAusland, 2007377 222 L 8 7 to 9 4 to 6 OR 5.97 (2.48; 14.35) 
MacAusland, 2007377 222 L 8 7 to 9 4 to 6 OR 4.91 (2.03; 11.92) 
MacAusland, 2007377 222 L 5 7 to 9 4 to 6 OR 3.89 (1.38; 11.01) 
Di Saverio, 2008350 259 LR or L  7 to 9 4 to 6 OR 3.59 (1.13; 11.41) 
MacAusland, 2007377 222 L 5 7 to 9 4 to 6 OR 2.98 (1.12; 7.98) 
Boland, 2003317 237 L, LR, LT, or LRT  8 5 to 7 RR 4.60 (2.00; 10.00) 
Boland, 2003317 237 L, LR, LT, or LRT  8 <5 OR 77.79 (10.43; 579.97) 
Silverstein, 1996373 333 LR or L  8 8 or 9 3 or 4 OR 129.33 (37.09; 451.00)
Gilleard, 2008352 215 L 8 8 to 9 3 to 4 OR 47.06 (6.28; 352.64) 
MacAusland, 2007377 222 L 5 8 to 9 3 to 4 OR 6.33 (2.31; 17.33) 
MacAusland, 2007377 222 L 8 8 to 9 3 to 4 OR 5.22 (2.04; 13.39) 
MacAusland, 2007377 222 L 8 8 to 9 3 to 4 OR 4.43 (1.82; 10.80) 
MacAusland, 2007377 222 L 5 8 to 9 3 to 4 OR 0.24 (0.03; 2.19) 
Silverstein, 2003371 706 LR or L  10 to 12 4 to 6 OR 99.00 (13.29; 737.73) 
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Author, Year Number of 
Women Included Treatments Years of 

Followup 
Risk  Reference  

Category Estimate Mean (95% CI) Category 
Di Saverio, 2008350 259 LR or L  10 to 12 4 to 6 OR 8.00 (2.67; 23.98) 
MacAusland, 2007377 222 L 5 10 to 12 4 to 6 OR 0.19 (0.02; 1.66) 
MacAusland, 2007377 222 L 5 10 to 12 4 to 6 OR 0.16 (0.02; 1.33) 
MacAusland, 2007377 222 L 8 10 to 12 4 to 6 OR 0.13 (0.02; 1.10) 
Boland, 2003317 237 L, LR, LT, or LRT  1 or 2 with necrosis 1 or 2 no necrosis OR 3.35 (1.17; 9.62) 
Boland, 2003317 237 L, LR, LT, or LRT  1 or 2 with necrosis 1 or 2 no necrosis RR 2.70 (0.60; 11.00) 
Boland, 2003317 237 L, LR, LT, or LRT  1 or 2 with necrosis 1 or 2 no necrosis RR 2.20 (0.50; 9.30) 
Ringberg, 2000336 306 L 5 High Low OR 1.86 (0.95; 3.63) 
Ringberg, 2000336 306 L 5 Intermediate Low OR 0.29 (0.11; 0.77) 
Nakamura, 2002341 260 LR 10 Lagios' criteria No Lagios' criteria OR 0.32 (0.15; 0.67) 
Nakamura, 2002341 260 LR 5 Lagios' criteria No Lagios' criteria OR 0.46 (0.19; 1.12) 
Smith, 2006376 14,202 M or LR  San Francisco/Los 

Angeles and high risk 
San Francisco/Los 

Angeles and low risk
OR 4.13 (0.45; 37.57) 

Smith, 2006376 14,202 M or LR  San Francisco/Los 
Angeles and high risk 

San Francisco/Los 
Angeles and low risk

OR 3.03 (0.12; 75.28) 

Smith, 2006376 14,202 L  San Francisco/Los 
Angeles and high risk 

San Francisco/Los 
Angeles and low risk

OR 2.19 (0.89; 5.38) 

Smith, 2006376 14,202 L  San Francisco/Los 
Angeles and high risk 

San Francisco/Los 
Angeles and low risk

OR 2.04 (0.37; 11.41) 

Smith, 2006376 14,202 M or LR  San Francisco/Los 
Angeles and moderate 

risk 

San Francisco/Los 
Angeles and low-risk

OR 3.06 (0.31; 29.95) 

Smith, 2006376 14,202 M or LR  San Francisco/Los 
Angeles and moderate 

risk 

San Francisco/Los 
Angeles and low risk

OR 3.03 (0.12; 75.28) 

Smith, 2006376 14,202 L  San Francisco/Los 
Angeles and moderate 

risk 

San Francisco/Los 
Angeles and low risk

OR 1.72 (0.68; 4.35) 

Smith, 2006376 14,202 L  San Francisco/Los 
Angeles and moderate 

risk 

San Francisco/Los 
Angeles and low risk

OR 1.52 (0.25; 9.27) 

Smith, 2006376 14,202 L  Other locations and high 
risk 

Other locations and 
low risk 

OR 3.12 (1.25; 7.79) 

Smith, 2006376 14,202 M or LR  Other locations and high 
risk 

Other locations and 
low risk 

OR 3.09 (0.61; 15.72) 

Smith, 2006376 14,202 M or LR  Other locations and high 
risk 

Other locations and 
low risk 

OR 3.03 (0.12; 75.28) 

Smith, 2006376 14,202 L  Other locations and high 
risk 

Other locations and 
low risk 

OR 2.04 (0.37; 11.41) 

Smith, 2006376 14,202 M or LR  Other locations and 
moderate- risk 

Other locations and 
low risk 

OR 3.03 (0.12; 75.28) 
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Author, Year Number of 
Women Included Treatments Years of 

Followup 
Risk  

Category 
Reference  
Category Estimate Mean (95% CI) 

Smith, 2006376 14,202 L  Other locations and 
moderate risk 

Other locations and 
low risk 

OR 2.34 (0.91; 6.03) 

Smith, 2006376 14,202 L  Other locations and 
moderate risk 

Other locations and 
low risk 

OR 2.04 (0.37; 11.41) 

Smith, 2006376 14,202 M or LR  Other locations and 
moderate risk 

Other locations and 
low risk 

OR 1.52 (0.25; 9.27) 

Smith, 2006376 14,202 M, LR, L  Per unit increase  HR 1.22 (1.06; 1.40) 
Local Invasive 
Silverstein, 1995372 425 M, LR or L   2 1 OR 2.02 (0.18; 22.65) 
Silverstein, 1995372 425 M, LR or L   3 1 OR 9.68 (1.20; 77.94) 
Silverstein, 2003371 706 LR or L  7 to 9 4 to 6 OR 20.64 (1.18; 359.67) 
Di Saverio, 2008350 259 LR or L  7 to 9 4 to 6 OR 2.67 (0.81; 8.81) 
Silverstein, 2003371 706 LR or L  10 to 12 4 to 6 OR 51.19 (3.05; 859.33) 
Di Saverio, 2008350 259 LR or L  10 to 12 4 to 6 OR 2.09 (0.61; 7.17) 
Local Recurrence 
Silverstein, 2003371 706 LR or L 5 10 to 12 4 to 6 OR 95.12 (12.76; 708.81) 
Silverstein, 2003371 706 LR or L 10 10 to 12 4 to 6 OR 62.76 (18.51; 212.85) 
Silverstein, 2003371 706 LR or L 5 7 to 9 4 to 6 OR 18.86 (2.45; 145.18) 
Silverstein, 2003371 706 LR or L 10 7 to 9 4 to 6 OR 11.96 (3.49; 40.95) 
Mortality 
Di Saverio, 2008350 259 LR or L  10 to 12 4 to 6 OR 3.24 (1.22; 8.61) 
Di Saverio, 2008350 259 LR or L  7 to 9 4 to 6 OR 1.01 (0.31; 3.25) 
True Recurrence 
Kestin, 2000375 177 LR 10 5 to 9 3 to 4 OR 2.09 (0.61; 7.17) 
 
Bold = Statistically significant 
 



 

Table 18. Association between ER status and outcomes 
 

Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup ER Status Relative Measure of the 

Association (95% CI) 
Any Recurrence 
M, LR, LT, or L Kepple, 2006380 94 OR/Observational study 48 Positive vs. negative 1.769 (0.196; 15.953) 
M, MR, LRT, LT, 
LR, or L 

Dawood, 2008351 403 OR/Observational study 60 Positive vs. negative 12.983 (0.78; 216.181) 

Local DCIS or Invasive Carcinoma 
LRT, LR, LT, or L Provenzano, 2003381 95 OR/Observational study* 101 Positive vs. negative 0.2 (0.1; 0.8) 
L, LR, LT, or LRT Roka, 2004342 122 OR/Observational study 61.6 Positive vs. negative 0.277 (0.063; 1.222) 
L Ringberg, 2001379 121 RR/Observational study* 62 Positive vs. negative 0.5 (0.3; 1.2) 
M, LR or L de Roos, 2007330 87 HR/Observational study* 49.8 Positive vs. negative 0.556 (0.169; 1.667) 
LR or L Omlin, 2006312 373 HR/Observational study* 120 Positive vs. negative 0.71 (0.17; 2.96) 
NA Wilson, 2006313 126 OR/Observational study 60 Positive vs. negative 0.738 (0.33; 1.65) 
LR or L Omlin, 2006312 373 HR/Observational study* 120 Unknown vs. negative 0.68 (0.18; 2.59) 

 
Bold = Statistically significant 
*Multivariate analysis 
L=Lumpectomy; M=Mastectomy; R=Radiation; T=Tamoxifen 
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Table 19. Association between progesterone receptor (PR) status and outcomes 
 

Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup PR Status Relative Measure of the 

Association (95% CI) 
Any Recurrence 
M, LR, LT, or L Kepple, 2006380 94 OR/Observational study 48 Positive vs. negative 0.138 (0.016, 1.236) 
M, MR, LRT, LT, 
LR, or L 

Dawood, 2008351 399 OR/Observational study 34.8 Positive vs. negative 2.089 (0.445, 9.812) 

Local DCIS or Invasive Carcinoma 
LRT, LR, LT, or L Provenzano, 2003381 95 OR/Observational study* 101 Positive vs. negative 0.4 (0.2, 0.9) 
L, LR, LT, or LRT Roka, 2004342 122 OR/Observational study 61.6 Positive vs. negative 0.37 (0.072, 1.913) 
L Ringberg, 2001379 121 RR/Observational study 62 Positive vs. negative 0.6 (0.3, 1.3) 
M, LR or L de Roos, 2007330 87 HR/Observational study* 49.8 Positive vs. negative 0.909 (0.333, 2.5) 

 
Bold = Statistically significant 
* Multivariate adjusted 
L=Lumpectomy; M=Mastectomy; R=Radiation; T=Tamoxifen 
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Table 20. Association between HER status and local DCIS or invasive carcinoma 
 

Included 
Treatments Author, Year Number of 

Women Estimate/Design Months of 
Followup HER Status Relative Measure of the 

Association (95% CI) 
Her 2 
NA Wilson, 2006313 125 OR/Observational study 60 HER2 positive vs. negative 3.532 (1.334; 9.35) 
L, LR, LT, or LRT Roka, 2004342 120 OR/Observational study 61.6 HER2 positive vs. negative 1.537 (0.39; 6.06) 
M, LR or L de Roos, 2007330 87 HR/Observational study* 49.8 HER2 positive vs. negative 2.1 (0.7; 6.4) 
M, LR, LT, or L Kepple, 2006380 94 OR/Observational study 48 HER2 positive vs. negative 3.677 (0.637; 21.223) 
Her 3 
M, LR, or L Barnes, 2005386 105 OR/Observational study 21 HER3 positive vs. negative 2.469 (1.032; 5.905) 
Her 4 
M, LR, or L Barnes, 2005386 129 OR/Observational study 21 HER4 positive vs. negative 0.324 (0.148; 0.709) 

 
Bold = Statistically significant 
*Multivariate adjusted  
L=Lumpectomy; M=Mastectomy; R=Radiation; T=Tamoxifen 
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Table 21. Comparison of major prognostic factors between DCIS and early stage invasive breast cancer  
 

Prognostic Factor DCIS Early Stage Invasive Breast 
Cancer 

Comedo status Increased risk of DCIS or invasive 
recurrence 

Not applicable 

Microinvasion Increased risk of DCIS or invasive 
recurrence 

Not applicable 

Lymph node positivity Not applicable Increased risk of local recurrence, 
distant recurrence and mortality 
with positive nodes 

Margins Positive margins are associated with an 
increased risk of DCIS or invasive 
recurrence 

Increased risk of recurrence with 
positive margins 

Tumor size Larger tumor size is associated with 
increased risk of DCIS or invasive 
recurrence 

Larger tumor size is associated 
with an increased risk of 
recurrence 

Grade Higher grade is associated with 
increased risk of DCIS or invasive 
recurrence 

Higher grade is associated with 
increased risk of recurrence 

Age Younger age associated with a higher 
risk of DCIS or invasive recurrence. 
Older age is associated with increased 
all-cause mortality. 

Younger age is associated with 
higher risk of recurrence. 

Race African American race associated with 
increased risk of DCIS or invasive 
recurrence, risk attenuated when 
adjusted for tumor characteristics. 
Higher mortality for African American 
versus white women. 

African American race associated 
with increased risk of recurrence. 

Estrogen receptor status Small studies point to increased risk of 
recurrence in women whose tumors are 
ER negative 

ER negative women at increased 
risk of recurrence 

Her2Neu Two small studies only, but support 
association between Her2 and 
increased risk of recurrence. 

Her2Neu positive women at 
increased risk of recurrence. 
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Question 4. In patients with DCIS, what is the impact of 
surgery, radiation, and systemic treatment on outcomes? 

 
 We identified five randomized trials that addressed the value of radiation therapy (Table 22) 
or tamoxifen for treatment of DCIS. Of note, we were unable to find any randomized trials 
comparing BCS plus radiation therapy with mastectomy analogous to the NSABP-B06 trial for 
invasive breast cancer. In addition to information from randomized trials, we identified 133 
publications of 64 observational studies o (i.e., nonrandomized studies) that address the impact 
of treatment on DCIS outcomes (Appendix Tables F26-F33). The most consistently measured 
outcomes were ipsilateral DCIS, ipsilateral invasive cancer, combined ipsilateral DCIS and 
invasive cancer, contralateral DCIS, contralateral invasive cancer, combined contralateral DCIS 
and invasive cancer, breast cancer mortality, all-cause mortality, chemotherapy use, local 
recurrence, regional recurrence, distant recurrence, and other outcomes (Appendix Table F26). 
 For the purposes of this report, we consider BCS, lumpectomy, and wide local excision to be 
analogous terms. 
 
Breast Conserving Surgery With Radiation Versus Without 
 
 In randomized trials including NSABP-17 and the European Organization for Research and 
Treatment of Cancer (EORTC) randomized phase III trial 10853, whole breast radiation therapy 
following BCS is associated with a reduction of local DCIS or invasive carcinoma recurrence but 
no impact on breast cancer mortality or total mortality (Table 23). The studies consistently found 
whole breast radiation therapy to be associated with a reduced incidence of local DCIS 
recurrence and local invasive carcinoma. While statistically significant, the number of events 
prevented per 1,000 treated women is typically less than 10 percent (Table 24).  
 Two studies323,324 found that while radiation therapy had a similar effect on recurrence 
between those with positive and negative margins, the adverse prognostic effect of positive 
margins remained after RT (HR 1.84;357 RR 1.84324). 
 Likewise, while Holmberg331 and Fisher295 reported similar effectiveness of RT regardless of 
tumor size, RT did not completely eliminate the increased risk associated with larger versus 
smaller tumors (Appendix Table F34).   
 Multiple observational studies report lower rates of local DCIS or invasive cancer for women 
undergoing BCS+RT over BCS alone,296,307,308,314,316,319,321,333,338,347,358,396 though not all report 
statistically significant patterns. Observational data from Sweden338 show a lack of mortality 
benefit associated with BCS+RT compared to BCS alone, while a single study389 did find women 
receiving RT had lower all-cause mortality.  
 While generally low level, there is no evidence that breast conserving surgery plus radiation 
is more or less effective than breast conserving surgery without radiation in the presence or 
absence of adverse prognostic factors. This lack of differential effect can be seen for the most 
important prognostic factors, including grade, tumor size, involved margins, and comedo 
necrosis. (Table 25-26). 
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Mastectomy 
 
 While not studied in a randomized fashion, several observational studies (Appendix Tables 
F35-F37) compared outcomes between mastectomy and BCS or BCS+RT. They found women 
undergoing mastectomy (Appendix Tables F38-F39) were less likely than women undergoing 
lumpectomy (Appendix Table F40) or lumpectomy plus radiation (Appendix Table F41) to 
experience local DCIS or invasive recurrence.310,315 Women undergoing BCS alone were also 
more likely to experience a local recurrence (Appendix Tables F42-F44).310,315,338 We found no 
study showing a mortality reduction associated with mastectomy over BCS with or without 
radiation. It is possible, however, that low statistical power is an important factor behind this 
apparent lack of benefit. Since the breast cancer mortality after DCIS diagnosis is so low, it is 
possible that few studies have included sufficient numbers of cases to support identification of a 
mortality benefit. Selection bias may also contribute to the apparent lack of benefit for 
mastectomy in observational studies. Clinically larger, multicentric, and more problematic 
tumors will be more likely to be treated with mastectomy than BCS. These tumors are also more 
likely to recur and are more often associated with breast cancer mortality. Thus, equal mortality 
in spite of differences in severity may be masking a clinically superior treatment. 
 While generally low level, there is no evidence that mastectomy is more or less effective than 
BCS plus radiation in the presence or absence of adverse prognostic factors. This lack of 
differential effect can be seen for the most important prognostic factors, including grade, tumor 
size, involved margins, and comedo necrosis (Tables 27-31). 
 
Tamoxifen 
 
 The NSABP-24 assessed the value of tamoxifen following DCIS diagnosis and found 
tamoxifen use to reduce risk of recurrent DCIS or invasive carcinoma. The trial found that 
tamoxifen was associated with a 50 percent reduction in contralateral disease and of breast 
cancer mortality but had no impact on all-cause mortality (Table 32). Adverse events associated 
with tamoxifen are consistent with its profile in other settings. There was an increase in hot 
flushes, fluid retention, and vaginal discharge associated with chemotherapy (Table 33).324 
Combined treatment (lumpectomy, radiation, and tamoxifen) compared to lumpectomy and 
tamoxifen reduced the rates of all cancer events by 29 percent (pooled  RR 0.71, 95 percent CI 
0.62; 0.82, I squared 0 percent).323,324 The study did not show any differential impact of 
tamoxifen for women with or without adverse pathological characteristics except for a 
nonsignificant indication that tamoxifen was less effective for women without comedo necrosis 
or with smaller tumors.6  
 The only observational study of tamoxifen use after DCIS that included comparisons with 
nonusers was conducted by Warren.316 They found that women with DCIS who received 
tamoxifen had the same hazard of local DCIS or invasive cancer as women who did not receive 
tamoxifen.  
 Ongoing studies such as the NSABP-37 are examining the comparative effectiveness of 
tamoxifen and aromitase inhibitors and the use of trastuzumap for Her2 positive women 
(NSABP B-43). 
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APBI 
 
 An emerging controversy is whether APBI therapy is as effective as whole breast radiation 
therapy. Observational studies reporting results of APBI for DCIS are limited to the 
MammoSite® technology, and do not include control groups. Multiple publications about the 
effectiveness of the MammoSite® technology for DCIS are available (Appendix Table F45). The 
ongoing NSABP-39 trial randomizes women to whole or APBI therapy.397 For that trial, three 
partial breast techniques are treated as equivalent: multicatheter brachytherapy, MammoSite® 
balloon catheter, and 3-D conformational external beam radiation. Other ongoing trials are 
comparing whole breast to specific types of APBI.   
 
Summary 
 
 Randomized trials provide consistent evidence that DCIS treated with breast conserving 
therapy plus radiation compared to breast conserving therapy alone results in reduced total local 
recurrence by 53 percent (pooled RR 0.47, 95 percent CI 0.34; 0.63)295,323,324,331 and local 
invasive breast cancer recurrence by 46 percent (pooled RR 0.54, 95 percent CI 0.43; 
0.68)295,323,324,331 with no differences in overall and breast cancer mortality, all295,323,324 or 
invasive323,324,331 contralateral breast cancer, total distant,323,295,331,398 or local regional nodes 
recurrence (Table 34).398,399 Observational studies point to somewhat inconsistent effects 
regarding the benefit of BCS with RT relative to BCS alone. The observational studies, however, 
are frequently under-powered, subject to selection bias (that is, patients are not randomly 
allocated to RT or not) and inconsistent in their control of known confounding factors.  
 While not studied in a randomized fashion, studies point to equivalent outcomes between 
breast conserving surgery plus radiation and mastectomy while BCS alone tends to be inferior to 
mastectomy.   
 Subset analyses, while generally lower level of evidence (e.g., not always multivariate 
adjusted) do not point to differential effectiveness of surgery or radiation in the presence of 
adverse prognostic factors. This lack of differential effect suggests that treatment alone may not 
eliminate the adverse prognosis but also suggests that for patients with adverse prognostic 
features, treatment may be particularly important.   
 Evidence of the effectiveness of tamoxifen for treating DCIS is based on a very small 
number of randomized and observational studies but is quite promising. Ongoing studies 
evaluating the value of hormonal therapies and herceptin for use with DCIS will help clarify the 
benefit of these therapies, particularly if assessment of estrogen and progesterone receptor status 
and Her2 positivity in the general population increases. 
 Synthesizing across studies, we found no effects on overall mortality or breast cancer 
mortality (Table 35). Only one observational study reported significant reduction in crude odds 
of breast cancer mortality after adjuvant radiotherapy (LR or LRT versus L or LT).316 All cancer 
events were reduced after combined treatment (lumpectomy plus radio- and chemotherapy) when 
compared to dual therapy (lumpectomy plus radiotherapy324 or lumpectomy plus 
tamoxifen).323,324 However, given the low level of mortality associated with DCIS and the long 
treatment horizon, it is likely that even the largest of these studies is underpowered to identify a 
mortality benefit. A similar conclusion was reached with invasive breast cancer where mortality 
is much more common. Yet, until all studies were pooled using meta-analysis, no mortality 
effect was observed when comparing BCS+RT to BCS alone. 
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 The overall evidence of treatment effectiveness is consistent with treatment effectiveness for 
invasive breast cancer. This insight should facilitate transfer knowledge about treatment 
effectiveness from invasive breast cancer to DCIS.   
 



 

Table 22. Summary of characteristics of included RCTs 
 

Author/Country Key Inclusion/Exclusion Criteria Subjects Characteristics Study Quality 

Bijker, 2006323,357 
Country: Europe 
Design: RCT 
Active treatment: LR 
Control treatment: L 
Sample: 1,010 

Inclusion criteria: Women with DCIS of the breast, lesions up to 5 
cm, free of metastases of the axillary lymph nodes if axillary 
dissection, after the lesion had been completely excised. Extent of 
the free margins was not specified other than that DCIS should not 
be present at the margin of the sample.  
Exclusion criteria: Paget's disease of the nipple, invasive 
carcinoma, patients more than 70 years of age, ongoing pregnancy, 
history of previous or concomitant malignant disease other than 
treated basal-cell carcinoma or cone-biopsied carcinoma in situ of 
the cervix, with a performance status ≥2, or with a mental condition 
or social situation precluding long-term followup. 

Median age: 53 
Range: 25-76 
Length of followup (months):126 
(median) 
Range: NA 
% of loss of followup in 
active/control treatment: 1/0.6 

Allocation concealment: 
adequate 
Masking: open 
Intent-to-treat analyses: 
itt 
Funding: government  

Holberg, 2008331 
Country: Sweden 
Design: RCT 
Active treatment: LR 
Control treatment: L 
Sample: 1,046 

Inclusion criteria: Women with DCIS occupying a quadrant or less 
of the breast, a clinically negative examination of the axilla, after 
breast-conserving surgery. 
Exclusion criteria: Paget's disease of the nipple, invasive 
carcinoma or intracystic carcinoma in situ, ongoing pregnancy, 
history of previous or concomitant malignant disease other than 
basal cell carcinoma or treated carcinoma in situ of the cervix. 

Mean age: 56.4 
Range: <50 years (24.1%), 50-57 
years (27.7%), 58-64 years (25.2%), 
>65 years (22.9%). 
Length of followup (months):100.8 
(mean) 
Range: NA 
% of loss of followup in active/control 
treatment: 0/0 

Allocation concealment: 
adequate 
Masking: open 
Intent-to-treat analyses: 
itt 
Funding: other 120 

Houghton, 2003400 
Country: UK, Australia, 
New Zealand 
Design: RCT 
2X2 factorial design. 
Four arms are L, LT, 
LR, or LRT.  
Sample: 1,694 

Inclusion criteria: Women with unilateral or bilateral DCIS and 
suitable for breast conservation, or microinvasion (<1 mm in 
diameter) if completely excised, as defined by free margins. 
Exclusion criteria: Paget's disease of the nipple, lobular carcinoma 
in situ or ADH in the absence of DCIS, uncertain pathological 
margins of disease, a reduced life expectancy because of previous 
or concomitant malignant disease or a nonmalignant condition, and 
unsuitable for any of the treatment options. 

Median or mean age: NA 
Range: 25-39 years (0.7%), 40-44 
years (2.6%), 45-49 years (6.2%), 
50-54 years (29%),  
55-59 years (25.2%), 60-64 years 
(26.4%), 65-69 years (7.1%), ≥70 
years (2.8%). 
Length of followup (months): 52.6 
(median) 
Range: 2.4-118.3 
% of loss of followup in 
active/control treatment: NA/NA 

Allocation concealment: 
unclear 
Masking: open 
Intent-to-treat analyses: 
itt 
Funding: other 

Fisher, 2001324 
Country: USA 
Design: RCT 
Active treatment: LRT 
Control treatment: LR 
Sample: 1,804 

Inclusion criteria: Women with DCIS, no sign of invasive cancer, 
56 days or less between surgery and randomization.  
Exclusion criteria: Past history of cancer except in situ carcinoma 
of cervix or squamous-cell or basal-cell carcinoma of the skin, and 
life expectancy less than 10 years. 

Median or mean age: NA 
Range: ≤49 years (33.5%), 50-59 
years (30.5%), ≥60 years (36.5%). 
Length of followup (months): 83 
(median) 
Range: NA 
% of loss of followup in 
active/control treatment: 0.3/0.3 

Allocation concealment: 
unclear 
Masking: db 
Intent-to-treat analyses: 
preplanned itt, but 
exclude 6 no followup 
cases.  
Funding: government 
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Author/Country Key Inclusion/Exclusion Criteria Subjects Characteristics Study Quality 

Fisher, 1993398 
Country: USA 
Design: RCT 
Active treatment: LR 
Control treatment: L 
Sample: 818 

Inclusion criteria: Women with DCIS receiving a lumpectomy, 56 
days or less between surgery and randomization, and histologically 
tumor-free margins of the resected specimen. 
Exclusion criteria: Past history of cancer except in situ carcinoma 
of cervix or squamous-cell or basal-cell carcinoma of the skin, and 
tumor-positive axillary nodes on clinical examination. 

Median or mean age: NA 
Range: ≤49 years (33.5%), 50-59 
years (30.5%), ≥60 years (36%). 
Length of followup (months): 43 
(mean) 
Range: 11-86 
% of loss of followup in 
active/control treatment: 0.5/0.7 

Allocation concealment: 
adequate 
Masking: open 
Intent-to-treat analyses: 
preplanned itt, but 
exclude 5 no followup 
cases. 
Funding: government 

 
Abbreviations: RCT, randomized control trial; L, lumpectomy; R, radiation therapy; T, tamoxifen treatment; DCIS, ductal carcinoma in situ; NA, not available; itt, 
intention to treat; db, double-blinded 
 
 



 

Table 23. Association between treatment options for DCIS and patient outcomes from RCTs by trial 
 

Author 
Active/Dose vs. 

Control/Case 
Treatment 

Outcomes 
Cases/randomized in 

Active 
[Control] Groups 

Relative Risk (95% 
CI) 

[ARD (95% CI)] 

NNT (95% CI) 
[Number of 

Attributable Events 
per 1,000 Treated 

(95% CI)] 
75/507 (14.8) .564 (.437; .728) 9 (6;15) Local DCIS or 

invasive carcinoma 
recurrence 

[132/503 (26.2)] [-.114 (-.164;-.065)] [114 (65;164)] 

36/507 (7.1) .533 (.362; .784) 16 (10;40) Local DCIS 
recurrence [67/503 (13.3)] [-.062 (-.099;-.025)] [62 (25;99)] 

40/507 (7.9) .601 (.414; .873) 19 (11;68) Local invasive 
carcinoma [66/503 (13.1)] [-.052 (-.09;-.015)] [52 (15;90)] 

8/507 (1.6) .467 (.203; 1.072)  Regional 
recurrence [17/503 (3.4)] [-.018 (-.037;.001)]  

39/507 (7.7) 1.382 (.864; 2.21)  Contralateral DCIS 
or invasive [28/503 (5.6)] [.021 (-.009;.052)]  

11/507 (2.2) 1.091 (.468; 2.547)  Contralateral DCIS 
[10/503 (2.0)] [.002 (-.016;.019)]  
28/507 (5.5) 1.462 (.827; 2.584)  Contralateral 

invasive [19/503 (3.8)] [.017 (-.008;.043)]  
23/507 (4.5) 1.141 (.635; 2.051)  Distant recurrence 
[20/503 (4.0)] [.006 (-.019;.03)]  
32/507 (6.3) 1.176 (.715; 1.933)  Total mortality 
[27/503 (5.4)] [.009 (-.019;.038)]  
17/507 (3.4) 1.124 (.568; 2.227)  Breast cancer 

mortality [15/503 (3.0)] [.004 (-.018;.025)]  
384/507 (75.7) 1.111 (1.028; 1.2) 13 (49;8)** All events 
[343/503 (68.2)] [.075 (.02;.131)] 

Bijker, 2006323 
LR/50Gy vs. L 

HR of local DCIS or invasive carcinoma 
recurrence adjusted by age, method of 
detection, histology, pathology, margin, and 
treatment 

[75 (20;131)]** 
HR=1.82 (1.33; 2.49)* 

64/526 (12.2) .449 (.343; .587) 7 (5;10) Local DCIS or 
invasive carcinoma 
recurrence 

[141/520 (27.1)] [-.149 (-.197;-.102)] [149 (102;197)] 

26/526 (4.9) .334 (.218; .512) 10 (7;16) Local DCIS 
recurrence [77/520 (14.8)] [-.099 (-.134;-.063)] [99 (63;134)] 

38/526 (7.2) .587 (.4; .861) 20 (12;67) Local invasive 
carcinoma [64/520 (12.3)] [-.051 (-.087;-.015)] [51 (15;87)] 

5/526 (1.0) .618 (.203; 1.876)  Contralateral DCIS 
[8/520 (1.5)] [-.006 (-.019;.008)]  
29/526 (5.5) 1.246 (.731; 2.125)  contralateral 

invasive [23/520 (4.4)] [.011 (-.015;.037)]  
17/526 (3.2) 1.401 (.676; 2.903)  Distant recurrence 
[12/520 (2.3)] [.009 (-.011;.029)]  
44/526 (8.4) .87 (.591; 1.281)  Total mortality 
[50/520 (9.6)] [-.013 (-.047;.022)]  
1/526 (0.2) .33 (.034; 3.158)  
[3/520 (0.6)] [-.004 (-.011;.004)] 

Holberg, 2008331 
LR/most 50Gy, 
<50 cases split 
54Gy vs. L 

Breast cancer 
mortality 

[82/508 (16.1)] [-.089 (-.128;-.05)] 
 
[89 (50;128)] 

102/794 (12.8) .881 (.688; 1.129)  Local DCIS or 
invasive carcinoma 
recurrence 

[114/782 (14.6)] [-.017 (-.051;.017)]  

57/794 (7.2) .729 (.525; 1.012)  Local DCIS 
recurrence [77/782 (9.8)] [-.027 (-.054;.001)]  

45/794 (5.7) 1.266 (.823; 1.948)  Local invasive 
carcinoma [35/782 (4.5)] [.012 (-.01;.034)] 

Houghton, 2003400 
LT or LRT/20mg 
tamoxifen/day with 
or without 50Gy vs. 
L or LR/with or  

Contralateral DCIS 11/794 (1.4) .516 (.25; 1.063) 
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Table 23. Association between treatment options for DCIS and patient outcomes from RCTs by trial (continued) 

Author 
Active/Dose vs. 

Control/Case 
Treatment 

Outcomes 
Cases/randomized in 

Active 
[Control] Groups 

Relative Risk (95% 
CI) 

[ARD (95% CI)] 

NNT (95% CI) 
[Number of 

Attributable Events 
per 1,000 Treated 

(95% CI)] 
without 50Gy or 
invasive 

[21/782 (2.7)] [-.013 (-.027;.001)]  

10/794 (1.3) .657 (.297; 1.453)  Contralateral 
invasive [15/782 (1.9)] [-.007 (-.019;.006)]  

55/794 (6.9) 1.083 (.748; 1.568)  Total invasive  
[50/782 (6.4)] [.005 (-.019;.03)]  
58/794 (7.3) .68 (.494; .936) 29 (16;164) Total DCIS 
[84/782 (10.7)] [-.034 (-.063;-.006)] [34 (6;63)] 
114/794 (14.4) .82 (.652; 1.029)  Total invasive or 

DCIS [137/782 (17.5)] [-.032 (-.068;.005)]  
7/883 (0.8) 6.429 (.793; 52.142)  All gyn tumor 
[1/811 (0.1)] [.007 (.;.013)]  
196/891 (22.0) 1.112 (.928; 1.333)  Grade 1 toxicity 
[176/890 (19.8)] [.022 (-.016;.06)]  
137/891 (15.4) 1.2 (.953; 1.512)  Grade 2 toxicity 
[114/890 (12.8)] [.026 (-.007;.058)]  
41/891 (4.6) 1.28 (.814; 2.013)  Grade 3 toxicity 
[32/890 (3.6)] [.01 (-.008;.028)]  
7/891 (0.8) 1.165 (.393; 3.454)  Grade 4 toxicity 
[6/890 (0.7)] [.001 (-.007;.009)]  
5/891 (0.6) 1.249 (.336; 4.634)  Superficial vein 

phlebitis 
thromboembolism 

[4/890 (0.4)] [.001 (-.005;.008)]  

9/891 (1.0) 4.495 (.974; 20.745)  Deep vein 
thrombosis [2/890 (0.2)] [.008 (.001;.015)]  

2/891 (0.2) 1.998 (.181; 21.992)  Non-fatal 
pulmonary 
embolism 

[1/890 (0.1)] [.001 (-.003;.005)]  

37/891 (4.2) .725 (.48; 1.095)  Mild mood change 
[51/890 (5.7)] [-.016 (-.036;.004)]  
45/891 (5.1) 1.249 (.814; 1.916)  Moderate mood 

change [36/890 (4.0)] [.01 (-.009;.029)]  
11/891 (1.2) 1.57 (.611; 4.031)  Severe mood 

change [7/890 (0.8)] [.004 (-.005;.014)]  
1/891 (0.1) .999 (.063; 15.945)  Suicidal 
[1/890 (0.1)] [. (-.003;.003)]  
0/891 (0.0) .333 (.014; 8.162)  Death from suicide 
[1/890 (0.1)] [-.001 (-.004;.002)]  
171/891 (19.2) 1.203 (.983; 1.472)  Menstrual 

disorders [142/890 (16.0)] [.032 (-.003;.068)]  
620/891 (69.6) 1.18 (1.1; 1.265) 9 (16;7)** Hot flushes 
[525/890 (59.0)] [.106 (.062;.15)] [106 (62;150)]** 
291/891 (32.7) 1.172 (1.017; 1.35) 21 (187;11)** Fluid retention 
[248/890 (27.9)] [.048 (.005;.091)] [48 (5;91)]** 
289/891 (32.4) 1.622 (1.379; 1.907) 8 (12;6)** Vaginal discharge 
[178/890 (20.0)] [.124 (.084;.165)] [124 (84;165)]** 
  

Fisher, 1999401 
LRT/50Gy plus 
tamoxifen 10mg 
twice daily vs. 
LR/50Gy 

Rate of 
endometrial cancer 

1.53 vs. 0.45 per 1000 
patients per year*  

 
  
1/399 (0.3) .98 (.062; 15.612)  Distant recurrence 
[1/391 (0.3)] [. (-.007;.007)]  
2/399 (0.5) 1.96 (.178; 21.527)  Regional nodes 

recurrence [1/391 (0.3)] [.002 (-.006;.011)]  
43/323 (13.3) .429 (.31; .594) 6 (4;9) 

Fisher, 1993398 
LR/50Gy vs. L 

Local DCIS or 
invasive carcinoma 
recurrence 

[94/303 (31.0)] [-.177 (-.241;-.113)] [177 (113;241)] 
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Table 23. Association between treatment options for DCIS and patient outcomes from RCTs by trial (continued) 

Author 
Active/Dose vs. 

Control/Case 
Treatment 

Outcomes 
Cases/randomized in 

Active 
[Control] Groups 

Relative Risk (95% 
CI) 

[ARD (95% CI)] 

NNT (95% CI) 
[Number of 

Attributable Events 
per 1,000 Treated 

(95% CI)] 
3/323 (0.9) 2.814 (.294; 26.908)  Other locoregional 
[1/303 (0.3)] [.006 (-.006;.018)]  
2/323 (0.6) .625 (.105; 3.717)  Distant recurrence 
[3/303 (1.0)] [-.004 (-.018;.01)]  
17/323 (5.3) 1.595 (.742; 3.428)  Contralateral DCIS 

or invasive [10/303 (3.3)] [.02 (-.012;.051)]  
10/323 (3.1) .938 (.396; 2.222)  All second tumor 
[10/303 (3.3)] [-.002 (-.03;.026)]  
12/323 (3.7) .804 (.378; 1.711)  Other causes 
[14/303 (4.6)] [-.009 (-.04;.022)]  
6/323 (1.9) 1.407 (.401; 4.938)  Breast cancer 

mortality [4/303 (1.3)] [.005 (-.014;.025)]  
18/323 (5.6) .938 (.498; 1.769)  Total mortality 
[18/303 (5.9)] [-.004 (-.04;.033)]  
27/323 (8.4) .444 (.289; .683) 10 (6;20) Local DCIS 

recurrence [57/303 (18.8)] [-.105 (-.158;-.051)] [105 (51;158)] 
16/323 (5.0) .406 (.231; .714) 14 (9;35) Local invasive 

carcinoma [37/303 (12.2)] [-.073 (-.116;-.029)] [73 (29;116)] 
7/323 (2.2) .597 (.234; 1.52)  Local pure invasive 
[11/303 (3.6)] [-.015 (-.041;.012)]  
9/323 (2.8) .325 (.155; .682) 17 (11;46) Local DCIS + 

invasive [26/303 (8.6)] [-.058 (-.094;-.022)] [58(22;94)] 
156/899 (17.4) .757 (.629; .912) 18 (11;54) All events 
[206/899 (22.9)] [-.056 (-.093;-.019)] [56 (19;93)] 
100/899 (11.1) .654 (.517; .826) 17 (11;37) Total invasive or 

DCIS [153/899 (17.0)] [-.059 (-.091;-.027)] [59 (27;91)] 
50/899 (5.6) .575 (.411; .804) 24 (15;60) Total invasive  
[87/899 (9.7)] [-.041 (-.066;-.017)] [41 (17;66)] 
50/899 (5.6) .758 (.531; 1.081)  Total DCIS 
[66/899 (7.3)] [-.018 (-.04;.005)]  
3/899 (0.3) .375 (.1; 1.409)  Local, regional, 

and distant 
invasive 

[8/899 (0.9)] [-.006 (-.013;.002)]  

25/899 (2.8) .556 (.344; .898) 45 (25;228) Contralateral DCIS 
or invasive [45/899 (5.0)] [-.022 (-.04;-.004)] [22 (4;40)] 

5/899 (0.6) .333 (.122; .913) 90 (48;694) Contralateral DCIS 
[15/899 (1.7)] [-.011 (-.021;-.001)] [11 (1;21)] 
20/899 (2.2) .667 (.381; 1.165)  Contralateral 

invasive [30/899 (3.3)] [-.011 (-.026;.004)]  
72/899 (8.0) .72 (.54; .961) 32 (17;250) Local DCIS or 

invasive carcinoma 
recurrence 

[100/899 (11.1)] [-.031 (-.058;-.004)] [31 (4;58)] 

45/899 (5.0) .882 (.597; 1.303)  Local DCIS 
recurrence [51/899 (5.7)] [-.007 (-.027;.014)]  

27/899 (3.0) .551 (.348; .873) 41 (23;169) Local invasive 
carcinoma [49/899 (5.5)] [-.024 (-.043;-.006)] [24 (6;43)] 

37/899 (4.1) 1.088 (.689; 1.718)  All second tumor 
[34/899 (3.8)] [.003 (-.015;.021)]  
7/899 (0.8) 2.333 (.605; 8.995)  Endometrial  
[3/899 (0.3)] [.004 (-.002;.011)]  
30/899 (3.3) .968 (.591; 1.585)  Other tumor 
[31/899 (3.4)] [-.001 (-.018;.016)]  
42/899 (4.7) .955 (.632; 1.442)   

Fisher, 2001324 
LRT/50Gy plus 
tamoxifen 10mg 
twice daily vs. 
LR/50Gy  

Total mortality 
[44/899 (4.9)] [-.002 (-.022;.018)]   
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Table 23. Association between treatment options for DCIS and patient outcomes from RCTs by trial (continued) 
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Author 
Active/Dose vs. 

Control/Case 
Treatment 

Outcomes 
Cases/randomized in 

Active 
[Control] Groups 

Relative Risk (95% 
CI) 

[ARD (95% CI)] 

NNT (95% CI) 
[Number of 

Attributable Events 
per 1,000 Treated 

(95% CI)] 
5/899 (0.6) .5 (.172; 1.457)  Breast cancer 

mortality [10/899 (1.1)] [-.006 (-.014;.003)]  
19/899 (2.1) 1. (.533; 1.876) Death, no evidence 

of disease [19/899 (2.1)] [0 (-.013;.013)] 
 

134/410 (32.7) .704 (.592; .838) 7 (5;14) All events 
[187/403 (46.4)] [-.137 (-.204;-.071)] [137 (71;204)] 
101/410 (24.6) .666 (.539; .824) 8 (5;17) Total invasive or 

DCIS [149/403 (37.0)] [-.123 (-.186;-.06)] [123 (60;186)] 
57/410 (13.9) .637 (.47; .862) 13 (8;37) Total invasive  
[88/403 (21.8)] [-.079 (-.132;-.027)] [79 (27;132)] 
44/410 (10.7) .721 (.501; 1.037)  Total DCIS 
[60/403 (14.9)] [-.042 (-.087;.004)]  
10/410 (2.4) 1.404 (.54; 3.653)  Local, regional, 

and distant 
invasive 

[7/403 (1.7)] [.007 (-.013;.027)]  

30/410 (7.3) 1.638 (.928; 2.891)  Contralateral DCIS 
or invasive [18/403 (4.5)] [.029 (-.004;.061)]  

12/410 (2.9) 3.932 (1.118; 13.829) Contralateral DCIS 
[3/403 (0.7)] [.022 (.003;.04)]  
18/410 (4.4) 1.18 (.603; 2.308)  Contralateral 

invasive [15/403 (3.7)] [.007 (-.02;.034)]  
61/410 (14.9) .484 (.368; .636) 6 (5;10) Local DCIS or 

invasive carcinoma 
recurrence 

[124/403 (30.8)] [-.159 (-.216;-.102)] [159(102;216)] 

32/410 (7.8) .552 (.366; .832) 16 (9;49) Local DCIS 
recurrence [57/403 (14.1)] [-.063 (-.106;-.021)] [63 (21;106)] 

29/410 (7.1) .432 (.285; .654) 11 (7;20) Local invasive 
carcinoma [66/403 (16.4)] [-.093 (-.137;-.049)] [93 (49;137)] 

20/410 (4.9) 1.092 (.586; 2.034)  All second tumor 
[18/403 (4.5)] [.004 (-.025;.033)]  
2/410 (0.5) .655 (.11; 3.901)  Endometrial  
[3/403 (0.7)] [-.003 (-.013;.008)]  
18/410 (4.4) 1.18 (.603; 2.308)  Other tumor 
[15/403 (3.7)] [.007 (-.02;.034)]  
43/410 (10.5) .939 (.633; 1.394)  Total mortality 
[45/403 (11.2)] [-.007 (-.05;.036)]  
13/410 (3.2) .639 (.322; 1.267)  Death, no evidence 

of disease [20/403 (5.0)] [-.018 (-.045;.009)]  
15/410 (3.7) 1.229 (.582; 2.592)  

Fisher, 2001324 
LR/50Gy vs. L  

Breast cancer 
mortality [12/403 (3.0)] [.007 (-.018;.031)]  

4/410 (1.0) 1.311 (.295; 5.819)  Julian, 2007399 
LR/50Gy vs. L 

Regional nodes 
recurrence [3/403 (0.7)] [.002 (-.01;.015)]  

Julian, 2007399 
LRT/50Gy plus 
tamoxifen 10mg 
twice daily vs. 
LR/50Gy  
*Data reported by 
authors were used 
because RR cannot 
be calculated 

Regional nodes 
recurrence  

3/899 (0.3) 
[3/900 (0.3)] 

1.001 (.203; 4.947) 
[0 (-.005;.005)] 

 

 
*Control group was better than active group 
 



 

Table 24. Events reduced by treating 1,000 people with radiation after breast conserving therapy (statistically 
significant effects only) 
 

Author Local DCIS 
Recurrence 

Local Invasive 
Carcinoma 

DCIS or Invasive 
Carcinoma 

Regional 
Recurrence 

Bijker, 2006323 62.2 52.32 114.5 18.0 
Holmberg, 2008331 98.6  50.8 149.5  
Houghton, 2003400 48.0 30.3 80.3  
Fisher, 2001324  79.3 (total invasive) 158.9  
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Table 25. Impact of tumor grade on the effectiveness of lumpectomy plus radiation vs. lumpectomy alone 
 

Treatment Author, Year Number of 
Women Estimate/Design Months of 

Followup Tumor Grade Relative Measure of the 
Association (95% CI) 

Distant Recurrence 
LR vs. L Bijker, 2001357 284 RR/Randomized control trial* 64.8 Well 0.214 (0.0104; 4.428) 
LR vs. L Bijker, 2001357 198 RR/Randomized control trial* 64.8 Intermediate 3 (0.317; 28.348) 
LR vs. L Bijker, 2001357 293 RR/Randomized control trial* 64.8 Poor 1.124 (0.4; 3.158) 
All-Cause Mortality 
LR vs. L Bijker, 2001357 284 RR/Randomized control trial* 64.8 Well 0.536 (0.049; 5.85) 
LR vs. L Bijker, 2001357 198 RR/Randomized control trial* 64.8 Intermediate 1 (0.063; 15.765) 
LR vs. L Bijker, 2001357 293 RR/Randomized control trial* 64.8 Poor 1.264 (0.462; 3.461) 
Local DCIS or Invasive 
LR vs. L Bijker, 2001357 313 RR/Randomized control trial* 64.8 Low 0.575 (0.293; 1.128) 
LR vs. L Bijker, 2001357 250 RR/Randomized control trial* 64.8 Moderate 0.607 (0.351; 1.052) 
LR vs. L Bijker, 2001357 210 RR/Randomized control trial* 64.8 High 0.648 (0.389; 1.08) 
LR vs. L Fisher, 1999295 321 RR/Randomized control trial* 102 Good 0.416 (0.255; 0.677) 
LR vs. L Fisher, 1999295 302 RR/Randomized control trial* 102 Poor 0.444 (0.287; 0.685) 
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LR vs. L Neuschatz, 2001339 109 OR/Observational studies 60 Low 0.455 (0.007; 30.173) 
LR vs. L Neuschatz, 2001339 109 OR/Observational studies 60 High 0.629 (0.166; 2.38) 

 
Bold = statistically significant 
* Multivariate adjusted 
 
 

 



 

Table 26. Impact of necrosis on the effectiveness of lumpectomy plus radiation vs. lumpectomy alone 
 

Treatment Author, Year Number of 
Women Estimate/Design Months of 

Followup Necrosis Categories Relative Measure of the 
Association ( 95% CI) 

Local DCIS or Invasive Carcinoma 
LR vs. L Bijker. 2001357 228 RR/Randomized control trial 64.8 No 0.218 (0.077, 0.621) 
LR vs. L Bijker, 2001357 258 RR/Randomized control trial 64.8 Yes 0.765 (0.452, 1.295) 
LR vs. L Fisher, 1999295 342 RR/Randomized control trial 102 No 0.558 (0.348, 0.894) 
LR vs. L Fisher, 1999295 281 RR/Randomized control trial 102 Yes 0.35 (0.222, 0.550) 
LR vs. L Warneke, 1995369 17 OR/Observational study 43 Yes 0.187 (0.008, 4.292) 
LR vs. L Warneke, 1995369 23 OR/Observational study 43 No 0.548 (0.01, 30.189) 
LR vs. L Neuschatz, 2001339 41 OR/Observational study 60 Yes (necrosis) 0.861 (0.078, 9.497) 
LR vs. L Neuschatz, 2001339 68 OR/Observational study 60 No (necrosis) 0.777 (0.228, 2.65) 
LR vs. L Neuschatz, 2001339 25 OR/Observational study 60 Yes (comedonecrosis) 1.055 (0.114, 9.75) 
LR vs. L Neuschatz, 2001339 67 OR/Observational study 60 No (comedonecrosis) 0.794 (0.215, 2.935) 

 
Bold = Statistically significant 
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Table 27. Influence of architecture on mastectomy effectiveness 
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Treatment Author, Year Number of 
Women Estimate/Design Months of 

Followup 
Relative Measure of the 
Association  (95% CI) Architecture 

All Events 
M vs. LR or L Bonnier, 1999334 153 OR/Observational study 60 Comedo 0.151 (0.031; 0.725) 
M vs. LR or L Bonnier, 1999334 221 OR/Observational study 60 Noncomedo 0.05 (0.003; 0.848) 
All-Cause Mortality 
M vs. LR Silverstein, 1992365 99 OR/Observational study 56 Comedo 0.361 (0.014; 9.089) 
M vs. L Silverstein, 1992365 56 OR/Observational study 56 Comedo 0.2 (0.004; 10.719) 
M vs. LR Silverstein, 1992365 102 OR/Observational study 56 Noncomedo 1 (0.019; 51.366) 
M vs. L Silverstein, 1992365 68 OR/Observational study 56 Noncomedo 0.34 (0.006; 17.778) 
Breast Cancer mortality 
M vs. LR Silverstein, 1991366 110 OR/Observational study 51 Comedo 0.929 (0.057; 15.231) 
M vs. LR Silverstein, 1991366 103 OR/Observational study 51 Noncomedo 0.981 (0.019; 50.379) 
Local DCIS or Invasive Recurrence 
M vs. LR Cataliotti, 1992332 6 OR/Observational study 94 Micropapillary 0.333 (0.009; 11.939) 
M vs. LR Cataliotti, 1992332 11 OR/Observational study 94 Cribriform 0.882 (0.027; 29.148) 
M vs. LR Cataliotti, 1992332 23 OR/Observational study 94 Mixed 0.235 (0.009; 6.401) 
M vs. LR Cataliotti, 1992332 27 OR/Observational study 94 Others 0.302 (0.005; 16.789) 
M vs. L Cataliotti, 1992332 6 OR/Observational study 94 Micropapillary 2.143 (0.059; 77.541) 
M vs. L Cataliotti, 1992332 13 OR/Observational study 94 Cribriform 1.588 (0.053; 47.519) 
M vs. L Cataliotti, 1992332 28 OR/Observational study 94 Mixed 0.358 (0.013; 9.566) 
M vs. L Cataliotti, 1992332 30 OR/Observational study 94 Others 0.442 (0.008; 23.973) 
M vs. LR Silverstein, 1992365 99 OR/Observational study 56 Comedo 0.14 (0.017; 1.182) 
M vs. L Silverstein, 1992365 56 OR/Observational study 56 Comedo 0.613 (0.023; 16.221) 
M vs. LR Silverstein, 1992365 102 OR/Observational study 56 Noncomedo 0.135 (0.007; 2.673) 
M vs. L Silverstein, 1992365 68 OR/Observational study 56 Noncomedo 0.06 (0.003; 1.322) 
Metastasis 
M vs. LR Bonnier, 1999334 153 OR/Observational study 60 Comedo 0.315 (0.015; 6.791) 
M vs. LR Bonnier, 1999334 221 OR/Observational study 60 Noncomedo 0.141 (0.008; 2.55) 

 
Bold = statistically significant 
Those with moderate level of evidence come from multivariate analysis in observational studies.  
Only the results with the highest evidence from each study are abstracted. 
 

 



 

Table 28. Impact of grade on the effectiveness of mastectomy vs. lumpectomy  
 

Treatment Author, Year Number of 
Women Estimate/Design Months of 

Followup 
Tumor 
Grade 

Relative Measure of the 
Association (95% CI) 

Local DCIS 
M vs. L Bellamy, 1993354 130 OR/Observational studies 60 High 0.052 (0.006, 0.47) 
M vs. L Bellamy, 1993354 130 OR/Observational studies 60 Low 0.302 (0.005, 16.789) 
Local DCIS or Invasive 
M vs. L Bellamy, 1993354 130 OR/Observational studies 60 High 0.081 (0.022, 0.293) 
M vs. L Bellamy, 1993354 130 OR/Observational studies 60 Low 0.302 (0.005, 16.789) 
local Invasive 
M vs. L Bellamy, 1993354 130 OR/Observational studies 60 High 0.16 (0.035, 0.727) 
M vs. L Bellamy, 1993354 130 OR/Observational studies 60 Low 0.302 (0.005, 16.789) 

 
Bold = statistically significant 
Those with moderate level of evidence come from post-hoc subgroup analysis in randomized control trials. 
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Table 29. Association between treatment and patient outcomes, stratified by architecture 
 

Treatment Author, Year Number of 
Women Estimate/Design Months of 

Followup Architecture 
Relative Measure of 

the Association (95% 
CI) 

LR vs. L Bijker, 2001357 204 RR/Randomized control trial* 64.8 Clinging/microcapillary 2.121 (0.195; 23.028) 
LR vs. L Bijker, 2001357 269 RR/Randomized control trial* 64.8 Cribriform 1.085 (0.069; 17.172) 
LR vs. L Bijker, 2001357 300 RR/Randomized control trial* 64.8 Solid/comedo 0.935 (0.348; 2.513) 
LR vs. L Silverstein, 1992365 61 OR/Observational study 56 Comedo 0.553 (0.021; 14.628) 
LR vs. L Silverstein, 1992365 68 OR/Observational study 56 Noncomedo 0.34 (0.006; 17.778) 
LR vs. L Bijker, 2006323 204 RR/Randomized control trial* 126 Clinging/microcapillary 0.455 (0.1819; 1.136) 
LR vs. L Bijker, 2006323 269 RR/Randomized control trial* 126 Cribriform 0.698 (0.458; 1.062) 
LR vs. L Bijker, 2006323 299 RR/Randomized control trial* 126 Solid/comedo 0.543 (0.373; 0.791) 
LR vs. L Fisher, 1999295 108 RR/Randomized control trial* 102 Cribriform 0.15 (0.044; 0.511) 
LR vs. L Fisher, 1999295 137 RR/Randomized control trial* 102 Solid 0.632 (0.36; 1.111) 
LR vs. L Fisher, 1999295 378 RR/Randomized control trial* 102 Other 0.477 (0.316; 0.721) 
LR vs. L Cutuli, 2001314 68 OR/Observational study 91 Cribriform 0.696 (0.116; 4.167) 
LR vs. L Cutuli, 2001314 39 OR/Observational study 91 Papillary 0.5 (0.043; 5.813) 
LR vs. L Cutuli, 2001314 201 OR/Observational study 91 Cribriform + papillary 0.237 (0.107; 0.524) 
LR vs. L Cutuli, 2001314 52 OR/Observational study 91 Solid + clinging 0.137 (0.02; 0.956) 
LR vs. L Cutuli, 2001314 153 OR/Observational study 91 Comedo 0.052 (0.011; 0.255) 131 LR vs. L Cataliotti, 1992332 4 OR/Observational study 94 Micropapillary 5 (0.113; 220.637) 
LR vs. L Cataliotti, 1992332 6 OR/Observational study 94 Cribriform 1.8 (0.027; 121.712) 
LR vs. L Cataliotti, 1992332 25 OR/Observational study 94 Mixed 1.556 (0.086; 28.147) 
LR vs. L Cataliotti, 1992332 15 OR/Observational study 94 Others 1.462 (0.026; 83.468) 
LR vs. L Silverstein, 1992365 61 OR/Observational study 56 Comedo 3.132 (0.164; 59.652) 
LR vs. L Silverstein, 1992365 34 OR/Observational study 56 Noncomedo 1 (0.124; 8.057) 
LR vs. L Bijker, 2001357 204 RR/Randomized control trial* 64.8 Clinging/microcapillary 0.082 (0.005; 1.429) 
LR vs. L Bijker, 2001357 269 RR/Randomized control trial* 64.8 Cribriform 0.995 (0.455; 2.175) 
LR vs. L Bijker, 2001357 300 RR/Randomized control trial* 64.8 Solid/comedo 0.623 (0.339; 1.147) 
LR vs. L Bijker, 2001357 204 RR/Randomized control trial* 64.8 Clinging/microcapillary 1.591 (0.272; 9.321) 
LR vs. L Bijker, 2001357 269 RR/Randomized control trial* 64.8 Cribriform 0.663 (0.326; 1.350) 
LR vs. L Bijker, 2001357 300 RR/Randomized control trial* 64.8 Solid/comedo 0.433 (0.2; 0.940) 
LR vs. L Bijker, 2001357 204 RR/Randomized control trial* 64.8 Clinging/microcapillary 0.353 (0.015; 8.573) 
LR vs. L Bijker, 2001357 269 RR/Randomized control trial* 64.8 Cribriform 0.724 (0.123; 4.261) 
LR vs. L Bijker, 2001357 300 RR/Randomized control trial* 64.8 Solid/comedo 1.473 (0.506; 4.291) 

 
* multivariate adjusted 

 



 

Table 30. Impact of necrosis on the effectiveness of mastectomy vs. breast conserving surgery 
 

Treatment Author, Year Number of 
Women Estimate/Design Months of 

Followup Necrosis Categories Relative Measure of the 
Association ( 95% CI) 

Local DCIS or Invasive Carcinoma 
M vs. L Warneke, 1995369 40 OR/Observational study 43 Yes 0.041 (0.002, 0.878) 
M vs. L Warneke, 1995369 39 OR/Observational study 43 No 0.27 (0.005, 14.623) 
M vs. LR Warneke, 1995369 35 OR/Observational study 43 Yes 0.22 (0.004, 12.162) 
M vs. LR Warneke, 1995369 46 OR/Observational study 43 No 0.492 (0.009, 25.991) 

 
Bold = Statistically significant 
 
 
 
 
 
 
Table 31. Association between treatment and patient outcomes, stratified by microinvasion status 
 

Treatment Author, Year Number of 
Women Estimate/Design Months of 

Followup 
Microinvasion 

Status 
Relative Measure of the 

Association (95% CI) 132 LR vs. L Bijker, 2001357 745 RR/Randomized control trial 64.8 no 0.620 (0.446; 0.863) 
LR vs. L Bijker, 2001357 40 RR/Randomized control trial 64.8 yes 0.643 (0.195; 2.125) 

 
Bold = statistically significant 
 

 



 

Table 32. Effect of tamoxifen on patient outcomes (results from RCTs) 
 

Author, Year Country Size 
Months 

of 
Followup 

Treatment 
Comparisons Outcomes Relative Risk (95% CI) Absolute Risk 

Difference (95% CI) 

Local invasive carcinoma 1.44 (0.51; 4.11) 
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0.01 (-0.02; 0.04) 
Local DCIS recurrence 0.84 (0.32; 2.23) -0.01 (-0.03; 0.02) 
Total invasive 1.28 (0.58; 2.81) 0.01 (-0.02; 0.05) 
Total DCIS 0.84 (0.32; 2.23) -0.01 (-0.03; 0.02) 

Houghton, 
2003400 

UK, Australia, New 
Zealand 

1,694 52.6 LRT vs.LR 

Total invasive or DCIS 1.08 (0.60; 1.97) 0.01 (-0.04; 0.05) 
All events 0.76 (0.63; 0.91) -0.06 (-0.09; -0.02) 
Total invasive or DCIS 0.65 (0.52; 0.83) -0.06 (-0.09; -0.03) 
Total invasive 0.57 (0.41; 0.80) -0.04 (-0.07; -0.02) 
Total DCIS 0.76 (0.53; 1.08) -0.02 (-0.04; 0.00) 
Local, regional, and 
distant invasive 

0.38 (0.10; 1.41) -0.01 (-0.01; 0.00) 

All contralateral diseases 0.56 (0.34; 0.90) -0.02 (-0.04; 0.00) 
Contralateral DCIS 0.33 (0.12; 0.91) -0.01 (-0.02; 0.00) 
Contralateral invasive 0.67 (0.38; 1.17) -0.01 (-0.03; 0.00) 
Local DCIS or invasive 
carcinoma recurrence 

0.72 (0.54; 0.96) -0.03 (-0.06; 0.00) 

Local DCIS recurrence 0.88 (0.60; 1.30) -0.01 (-0.03; 0.01) 
Local invasive carcinoma 0.55 (0.35; 0.87) -0.02 (-0.04; -0.01) 
Total mortality 0.95 (0.63; 1.44) 0.00 (-0.02; 0.02) 
Breast cancer mortality 0.50 (0.17; 1.46) -0.01 (-0.01; 0.00) 
Death, no evidence of 
disease 

1.00 (0.53; 1.88) 0.00 (-0.01; 0.01) 

Local DCIS or invasive 
carcinoma recurrence 

0.72 (0.49; 1.07) -0.05 (-0.10; 0.01) 

Local DCIS or invasive 
carcinoma recurrence 

0.72 (0.47; 1.09) -0.02 (-0.05; 0.01) 

Local DCIS or invasive 
carcinoma recurrence 

0.79 (0.55; 1.14) -0.02 (-0.05; 0.01) 

Local DCIS or invasive 
carcinoma recurrence 

0.60 (0.38; 0.96) -0.07 (-0.14; -0.01) 

Local DCIS or invasive 
carcinoma recurrence 

0.72 (0.45; 1.16) -0.02 (-0.06; 0.01) 

Local DCIS or invasive 
carcinoma recurrence 

0.75 (0.52; 1.09) -0.03 (-0.08; 0.01) 

Local DCIS or invasive 
carcinoma recurrence 

0.58 (0.41; 0.82) -0.04 (-0.07; -0.02) 

Fisher, 2001324 USA 1,804 83 LRT vs.LR 

Local DCIS or invasive 
carcinoma recurrence 

1.17 (0.69; 2.00) 0.02 (-0.06; 0.10) 

 



 
Table 32. Effect of tamoxifen on patient outcomes (results from RCTs) (continued) 
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Author, Year Country Size 
Months 

of 
Followup 

Treatment 
Comparisons Outcomes Relative Risk (95% CI) Absolute Risk 

Difference (95% CI) 

Regional nodes 
recurrence 

1.00 (0.20; 4.95) 0.00 (-0.01; 0.01) 

Local invasive carcinoma 1.30 (0.81; 2.08) 0.02 (-0.01; 0.05) 
Local DCIS recurrence 0.75 (0.53; 1.06) -0.03 (-0.07; 0.01) 
Total invasive 1.10 (0.72; 1.67) 0.01 (-0.03; 0.04) 
Total DCIS 0.69 (0.50; 0.97) -0.04 (-0.08; 0.00) 

LT vs. L 

Total invasive or DCIS 0.82 (0.64; 1.04) -0.04 (-0.09; 0.01) 
Local DCIS or invasive 
carcinoma recurrence 

0.88 (0.69; 1.13) -0.02 (-0.05; 0.02) 

Local DCIS recurrence 0.73 (0.53; 1.01) -0.03 (-0.05; 0.00) 
Local invasive carcinoma 1.27 (0.82; 1.95) 0.01 (-0.01; 0.03) 
All contralateral diseases 0.52 (0.25; 1.06) -0.01 (-0.03; 0.00) 
Contralateral invasive 0.66 (0.30; 1.45) -0.01 (-0.02; 0.01) 
Total invasive 1.08 (0.75; 1.57) 0.01 (-0.02; 0.03) 
Total DCIS 0.68 (0.49; 0.94) -0.03 (-0.06; -0.01) 
Total invasive or DCIS 0.82 (0.65; 1.03) -0.03 (-0.07; 0.00) 
Total invasive or DCIS 0.62 (0.30; 1.28)  
Local DCIS or invasive 
carcinoma recurrence 

0.52 (0.23; 1.20)  

Total invasive or DCIS 0.85 (0.65; 1.11)  

Houghton, 
2003400 

UK, Australia, New 
Zealand 

1,694 52.6 

LT or LRT vs. 
L or LR 

Local DCIS or invasive 
carcinoma recurrence 

0.95 (0.71; 1.26)  

 
 



 

Table 33. Adverse events after compared treatments 
 

Treatment 
Comparison 

Number of 
Studies 

(References) 
Number of 

Women Estimate/Design 
Length of 
Followup 
(Months) 

Mean 95% CI Level of 
Evidence 

All Second Tumors (Endometrial or Other Tumor) 

135 

813 129 Lumpectomy+Radiation 
vs. Lumpectomy 

2 studies295,324 
626 

RR, RCT 
102 

NS Low 

Total 1,439 102-129 
Hot Flushes 
Lumpectomy+Radiation+ 
Tamoxifen vs. 
Lumpectomy+Radiation 

1 study401 1,781 RR, RCT 74 1.18 (1.10; 1.27) Low 

Fluid Retention 
Lumpectomy+Radiation+ 
Tamoxifen vs. 
Lumpectomy+Radiation 

1 study401 1,781  74 1.17 (1.02; 1.35) Low 

Vaginal Discharge 
Lumpectomy+Radiation+ 
Tamoxifen vs. 
Lumpectomy+Radiation 

1 study401 1,781  74 1.62 (1.38; 1.91) Low 

All Second Tumor, Endometrial, Other Tumor, Grade1-4 Toxicity, Superficial Vein Phlebitis/Thromboembolism, Deep Vein Thrombosis, Nonfatal 
Pulmonary Embolism, Mild to Severe Mood Change, Suicidal, Death from Suicide, Menstrual Disorders 

1,798 83 Lumpectomy+Radiation+ 
Tamoxifen vs. 
Lumpectomy+Radiation 

2 studies324,401 
1,781 

RR,  RCT 
74 

NS Low 

Total 3,579 74-83 
All Gynecological Tumors 
Lumpectomy+Tamoxifen 
or Lumpectomy+ 
Radiation+Tamoxifen vs. 
Lumpectomy or 
Lumpectomy+Radiation 

1 study400 1,694 RR, RCT 52.6 6.43 (0.79;52.14) Low 

 

 



 

Table 34. Summary evidence map: Patient outcomes across treatments  
 

Treatment 
Local DCIS 

Studies/Women 
Effect 

Evidence 

Invasive 
Studies/Women 

Effect 
Evidence 

Local DCIS or Invasive BC
Studies/Women 

Effect 
Evidence 

Metastasis 
Studies/Women 

Effect 
Evidence 

Contralateral Disease 
Studies/Women 

Effect 
Evidence 

Effect of Radiation 
Lumpectomy+Radiation 
vs. Lumpectomy 

Total local recurrence 
4 295*323,324,331 / 2,869 0.47 
(0.34; 0.63) H 
Total DCIS 
1 324/813 NS L 
3 296*319,329,371,402*314*/5,036 
NS 77% 

Total local invasive 
4 295,323,324,331*/3,056 Pooled 
0.54 (0.43; 0.68) H 
Total invasive 
1 324/ 813 0.64 (0.47; 0.86) L

Local DCIS + invasive 
1 295/ 626 0.32 (0.15; 0.68) 
L 
Total invasive or DCIS 
1 324/ 813 0.67 (0.54; 0.82) 
L 
Local DCIS or invasive 
recurrence 
1 400/1,576 0.82 (0.65; 1.03) 
L 
Local DCIS or invasive 
carcinoma 
4 
314*319,329,371,402*314*315/1,422 
NS 88.50% L 
Local invasive carcinoma 
3 296*319,329,371,402*314*/5,036 
NS L 

Total distant 
recurrence 
3 323,331,398*295/2,682 
Pooled NS M 
Regional nodes 
recurrence 
2 398,399/ 1,603 NS M 
Local, regional, and 
distant invasive 
1 324/813 1.40 (0.54; 
3.65) L 
2 319,371,402*314*/1,422 
NS 79% L 
Nodal recurrence 
1 314,319/716 NS L 

All 
3 295,323,324/ 2,449 NS M 
DCIS 
3 323,324,331/2,869 Pooled 
NS L 
Invasive 
3 323,324,331/ 2,869 Pooled 
NS M 
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Lumpectomy+Radiation+ 
Tamoxifen vs. 
Lumpectomy+Tamoxifen 

1 329/205 NS L  Local DCIS or invasive 
carcinoma 
1 329/205 NS L 
Local invasive carcinoma 
1 329/205 NS L 

  

Lumpectomy+Radiation 
or Lumpectomy+ 
Radiation+Tamoxifen vs. 
Lumpectomy or 
Lumpectomy+Tamoxifen 

Total local recurrence 
1 400/ 1,030 0.36 (0.20; 0.65) 
L 
Total DCIS 
1 400/ 1,030 0.31 (0.17; 0.56) 
L 

Total local invasive 
1 400/1,030 0.49 (0.27; 0.89) 
L 
Total invasive 
1 400/1,030 NS L 

Total invasive or DCIS 
1 400/ 1,030 0.45 (0.31; 0.65) 
L 
Local DCIS or invasive 
recurrence 
1 400/1,694 0.88 (0.69; 1.13) 
L 
Local DCIS or invasive 
carcinoma 
1 316/1,103 0.68 (0.47; 0.97) 
L 

 All 
1 400/1,030 NS L 
Invasive 
1 400/ 1,030 NS L 

Effect of Mastectomy 
Mastectomy vs. 
Lumpectomy+Radiation 

1 314/716 0.01 (0.00; 0.13) L  Local DCIS or invasive 
carcinoma 

1 314/716 NS L 
Nodal recurrence 

1 314/716 NS L 

 



 
Table 34. Summary evidence map: Patient outcomes across treatments (continued) 

Treatment 
Local DCIS 

Studies/Women 
Effect 

Evidence 

Invasive 
Studies/Women 

Effect 
Evidence 

Local DCIS or Invasive BC
Studies/Women 

Effect 
Evidence 

Metastasis 
Studies/Women 

Effect 
Evidence 

Contralateral Disease 
Studies/Women 

Effect 
Evidence 

2 314,315/1,514 0.31 (0.15; 
0.62) 0% L 
Local invasive carcinoma 
1 314/716 NS L 

1 314/716 NS L 

Mastectomy vs. 
Lumpectomy 

1 314/716 0.01 (0.00; 0.13) L  Local DCIS or invasive 
carcinoma 
2 314,315/1,514 0.08 (0.05; 
0.15) 0% L 
Local invasive carcinoma 
1 314/716 0.15 (0.04; 0.52) L 

1 314/716 NS L 1 314/716 NS L 

Effect of Tamoxifen 
Lumpectomy+Tamoxifen 
vs. Lumpectomy 

Total local recurrence 
1 400/1,053 NS L 
Total DCIS 
1 400/1,053 0.69 (0.50; 0.97) L
1 329/205 NS L 

Total local invasive 
1 400/1,053 NS L 
Total invasive 
1 400/1,053 NS L 

Total invasive or DCIS 
1 400/ 1,053 0.82 (0.64; 1.04) 
L 
Local DCIS or invasive 
carcinoma 
1 329/205 NS L 
Local invasive carcinoma 
1 329/205 NS L 
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Lumpectomy+Radiation+ 
Tamoxifen vs. 
Lumpectomy+Radiation 

Total local recurrence 
3 324,400/2,321 NS M 
Total DCIS 
2 324/2,321 NS L 
1 329/205 NS L 

Total local invasive 
1 324/1,798 0.55 (0.35; 0.87) 
L 
Total invasive 
2 324,400/ 2,321 0.57 (0.41; 
0.80)- 1.28 (0.58; 2.81) L 

Total invasive or DCIS 
2 324,400/2,321 
0.65 (0.52; 0.83)- 1.08 
(0.60; 1.97) 
Pooled NS L 
Local DCIS or invasive 
recurrence 
1 324/1,804 0.72 (0.54; 0.96) 
L 
Local DCIS or invasive 
carcinoma 
1 329/205 NS L 
Local invasive carcinoma 
1 329/205 NS L 

Regional nodes 
recurrence 
1 399/ 1,799 NS L 

All 
1 324/ 1,798 0.56 (0.34; 
0.90) L 
DCIS 
1 324/1,798 0.33 (0.12; 
0.91) L 
Invasive 
1 324/1,798 NS L 

 



 
Table 34. Summary evidence map: Patient outcomes across treatments (continued) 
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Treatment 
Local DCIS 

Studies/Women 
Effect 

Evidence 

Invasive 
Studies/Women 

Effect 
Evidence 

Local DCIS or Invasive BC
Studies/Women 

Effect 
Evidence 

Metastasis 
Studies/Women 

Effect 
Evidence 

Contralateral Disease 
Studies/Women 

Effect 
Evidence 

Lumpectomy+Tamoxifen 
or Lumpectomy+ 
Radiation+Tamoxifen vs. 
Lumpectomy or 
Lumpectomy+Radiation 

Total local recurrence 
1 400/ 1,576 NS L 
Total DCIS 
1 400/ 1,576 0.68 (0.49; 0.94) 
L 

Total local invasive 
1 400/1,576 NS L 
Total invasive 
1 400/1,576 NS L 

Total invasive or DCIS 
1 400/1,576 0.82 (0.65; 1.03) 
L 
Local DCIS or invasive 
recurrence 
1 400/1,694 0.88 (0.69; 1.13) 
L 

 All 
1 400/ 1,576 NS L 
Invasive 
1 400/ 1,576 NS L 

Treatment Combinations 
Lumpectomy+Radiation+ 
Tamoxifen vs. 
Lumpectomy 

1 329/205 NS L  Local DCIS or invasive 
carcinoma 
1 329/205 NS L 
Local invasive carcinoma 
1 329/205 NS L 

  

Lumpectomy+Radiation 
vs. Lumpectomy+ 
Tamoxifen 

1 329/205 NS L  Local DCIS or invasive 
carcinoma 
1 329/205 NS L 
Local invasive carcinoma 
1 329/205 NS L 

 1 314/716 NS L 

 
Bold-significant at 95% CI; italic-data from RCTs; * the same source of the data 
Level of evidence: L = low; M = moderate; H = high 



 

Table 35. Summary evidence map: All cancer events, overall and breast cancer mortality, and adverse events 
across treatments 
 

Treatment 

Breast Cancer 
Mortality 

Studies/Women 
Effect 

Evidence 

Overall Mortality 
Studies/Women 

Effect 
Evidence 

All Events 
Studies/Women 

Effect 
Evidence 

Effect of Radiation 
1 324/1,798 0.76 
(0.63; 0.91) L 

Lumpectomy+Radiation+ 
Tamoxifen vs. Lumpectomy 
+Radiation 

1 324/1,804 NS L 1 324/1804 NS L 

Lumpectomy+Radiation 
vs. Lumpectomy 

4 295,323,324,331/4,678 NS 
H 
1 371/706 NS L 

4 295,323,324,331/ ,678 
NS H 

2 323,324/1823 
0.71(0.62;0.82)0%M 

Lumpectomy+Radiation or 
Lumpectomy+Radiation+ 
Tamoxifen vs. 
Lumpectomy or 
Lumpectomy+Tamoxifen 

1 316/1,103 0.20 (0.04; 
0.88) L 

  

Effects of Multiple Treatments 
Lumpectomy+Radiation+ 
Tamoxifen vs. 
Lumpectomy  

   

Lumpectomy+Radiation 
vs. Lumpectomy+ 
Tamoxifen 

  1 296/3,409 0.32 
(0.24; 0.44) L 

 
Bold-significant at 95% CI; italic-data from RCTs; * the same source of the data 
Level of evidence: L = low; M = moderate; H = high 
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Appendixes and evidence tables cited in this report are available at http://www.ahrq.gov//clinic/epcix.htm  
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Chapter 4.  Discussion  
 

Summary and Discussion 
 
Question 1 
 
 In the United States the incidence of DCIS has risen from 5.8 per 100,000 women in 1975 to 
32 per 100,000 in 2005. The incidence of DCIS increased in all age categories with the greatest 
rise among those older than 50 years of age. Age adjusted DCIS incidence rates increased 7.2-
fold from 1980 to 2001. While other countries, including Sweden and the Netherlands, have also 
observed increases in DCIS in recent years, no country has experienced as steep an increase in 
DCIS as the United States. Yet, examining DCIS incidence alone takes the condition out of 
context. Over this same period, incidence of invasive breast cancer has also increased 
dramatically from 105.1 per 100,000 women in 1975 to 123.7 per 100,000 in 2005. The 
incidence of invasive breast cancer has also increased in all age categories, and the greatest 
increase has been in women over the age of 50. Thus, separating increases in the incidence of 
DCIS from increases in breast cancer incidence is not easily achieved. 
 Incidence of DCIS peaks around age 65-69 and declines after that. Prior to age 40 DCIS is a 
rare condition that accounts for less than 10 percent of all breast cancers.   
 The increase in DCIS has not been uniform across histologic types. Comedo histology is 
associated with a particularly high risk of recurrence but has been more stable over recent years 
than noncomedo histology. Low-grade DCIS, generally considered to be less likely to recur or 
develop into invasive breast cancer, accounts for the majority of the recent increase in the United 
States. Similar trends for invasive breast cancer have also been reported; the greatest increases in 
incidence of invasive breast cancer have been observed for ‘low risk’ versus ‘high risk’ cancers. 
This pattern has been interpreted by some as an indication that breast cancer is over diagnosed, 
but it is possible that it reflects the natural history of the transition from DCIS to invasive cancer 
and the varying amount of time that transition takes. 
 While not well studied, several demographic risk factors are associated with DCIS incidence; 
with few exceptions, they are also risk factors for invasive breast cancer. Older age, less 
education, white (versus African American) race, and urban residence were demographic factors 
associated with DCIS incidence.   
 Breast density was one of the strongest risk factors for both DCIS and invasive breast cancer 
with a 364 percent increase in incident DCIS among those with the highest breast density 
according to pooled analyses of 11 studies.403 Physically active women had a 34-47 percent 
reduction in adjusted odds of DCIS.   
 HRT is an example of a risk factor that differs importantly between invasive breast cancer 
and DCIS. Randomized trials of HRT (such as the Women’s Health Initiative) have not 
commented on whether they observed any differences in DCIS between treated and untreated 
groups. The exact effect, however, is difficult to evaluate since they have not explicitly reported 
that there were no differences. Other studies have found no effect of HRT use on DCIS incidence 
or have found inconsistent effects of HRT use, depending on years of use. 
 Few risk factors for invasive breast cancer (including tobacco, dietary factors, and BMI) have 
been carefully examined for DCIS. As these are somewhat weaker risk factors for breast cancer, 
the value of fully evaluating their role for DCIS is not clear. 



 Many investigators point to increased use of mammography as the likely explanation for the 
increased incidence in DCIS, but the increased incidence cannot be entirely explained by an 
increase in screening. Randomized studies of mammography point to small increases in DCIS 
and greater increases in invasive cancer detection. These increases are offset by important 
declines in breast cancer mortality. Supporting the conclusion that the increases in DCIS and 
invasive breast cancer are not due to screening alone are observations related to changes in 
incidence rates. Cumulative incidence of DCIS per 1,000 mammograms increased from 0.9 in 
January 1997 to 1.7 in December 2003, whereas the incidence of DCIS per 100,000 women 
increased seven-fold.  
 A number of factors may protect against DCIS incidence, typically due to their association 
with decreased invasive breast cancer incidence. For example, higher intake of green tea was 
associated with a small inconsistently lower risk of breast cancer across the studies404 and 
recurrence in early stage (I and II) cancers.405 Higher intake of soy foods was associated with a 
modest, inconsistent decrease in breast cancer across studies.406,407 Understanding whether these 
measures also prevent DCIS could improve understanding of the biology of DCIS and aid efforts 
to prevent invasive and noninvasive breast cancer. 
 Pharmacological prevention of DCIS with tamoxifen and raloxifene shows significant 
promise for the prevention of DCIS408 and is the subject of ongoing investigation. Particular 
attention should be paid to the differential effects of the two drugs on preventing DCIS and 
invasive breast cancer. 
 
Question 2 
 
 There is generally strong evidence that post-diagnostic MRI can alter with treatment 
planning. Compared with mammography, MRI is more sensitive for detecting multifocal and 
contralateral cancer and for estimating tumor size. Given the growth pattern of DCIS, accurate 
histological determination of size and extent can be difficult. Moreover, limitations inherent in 
tissue processing make tumor measurement difficult. Finally, determining DCIS size is typically 
limited by the difficulty in reconstructing the 3-diminsional extent using 2-dimensional 
pathology slides. As a result, pathological examination can overestimate and underestimate 
tumor sizes depending on the plane of section. Some authors have argued that MRI 
measurements may be more accurate than those in the pathology laboratory. However, others 
have argued that breast MRI leads to more unnecessary biopsies and potentially more 
mastectomies. 
 Since about 15 percent of patients with DCIS identified on core needle biopsy are diagnosed 
with invasive breast cancer after BCS or mastectomy, the feasibility and accuracy of SLNB after 
excision is relevant to decisions regarding surgical management of women with biopsy-
diagnosed DCIS. Given the current use of needle biopsy, rather than excisional biopsy, it seems 
reasonable to treat DCIS as possible invasive cancer and follow the rules for SLNB. Results from 
studies evaluating the accuracy of SLNB after excision are not consistent. An analysis from the 
National Surgical Adjuvant Breast and Bowel Project (NSABP) B-32, Krag et al. reported that 
the SLN biopsy false negative rate was significantly increased after excisional biopsy compared 
with core needle biopsy or fine needle aspiration (needle biopsy, 8.1 percent; excisional biopsy, 
15.3 percent).1 Other studies have not demonstrated differences in the accuracy of SLN after 
excision.  
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 The overall incidence of SLN metastases among women with initially diagnosed with DCIS 
is unknown, but one study reported the overall incidence of SLN metastases to be as high as 9 
percent. The incidence of SLN metastases was highest for women whose final diagnosis was 
invasive breast cancer, followed by patients with final diagnoses of DCISM and very slight for 
women whose final diagnosis was DCIS.  
 
Question 3 
 
 The risk factors for poorer DCIS outcomes are different from risk factors for DCIS incidence 
but closely match risk factors for poorer invasive cancer outcomes. Estimates of the impact of 
these characteristics on survival shows a surprising lack of depth and, with few exceptions, is 
limited to studies of recurrence. This is likely due to the low incidence of outcomes other than 
invasive recurrence, even after 10 years. Younger age at diagnosis is a consistent adverse 
prognostic factor for DCIS outcomes. Women over age 40 or 50 consistently have reduced risk 
of DCIS or invasive recurrence than younger women. Surprisingly few studies report racial 
differences in DCIS outcomes.  
 SEER-based studies report higher all-cause mortality among African American women than 
white women diagnosed with DCIS and higher breast cancer mortality for African American 
women than white women. Studies of racial differences in DCIS recurrence point to a somewhat 
complex story. When adjusting for demographic factors alone, African American women are 
more likely than white women to experience a recurrence. However, the studies that adjust for a 
more detailed set of tumor factors find no difference between racial groups. This suggests that 
there may be differences in the tumors between African American and white women. This 
finding needs to be further explored. Studies of Asian and Hispanic women with DCIS point to 
their experience being similar to those of white women. In some cases, these women have 
superior outcomes relative to white and African American women. There is only one study 
reporting outcomes after DCIS diagnosis for Native American women and that study included 
only 82 subjects. Further work is needed to examine the outcomes of DCIS in this population.   
 Positive surgical margins are consistently associated with increased DCIS and invasive breast 
cancer recurrence. In general, larger tumors were associated with higher rates of local DCIS and 
invasive recurrence than smaller tumors. While labeled somewhat inconsistently, tumors 
assigned a higher pathological or nuclear grade (3) have consistently higher probability of local 
DCIS or invasive recurrence than those at intermediate or low grade (2 or 1). Comedo necrosis, a 
factor unique to DCIS, is strongly and consistently associated with poorer outcomes and 
increased risk of DCIS or invasive recurrence. In multiple reports from the same institution using 
a moderate sized cohort, the lack of calcification was strongly associated with DCIS or invasive 
carcinoma recurrence.    
 Few of the important markers of tumor aggressiveness in invasive breast cancer are well 
studied in DCIS. ER positivity has been reported to be linked with a decreased risk of recurrence 
in several small studies. The rate of ER testing, however, is quite low (20 percent). Ongoing 
trials of tamoxifen and aromatase inhibitors may contribute to more routine testing of ER status 
in the future. 
 DCIS is rarely tested for Her2 positivity, but, nonetheless has been linked to increased risk of 
recurrence in several small studies. The promise of treating Her2 positive tumors with 
trastuzumab is being studied in ongoing trials and points to the possibility that Her2 evaluation in 
women with DCIS might become more common.  
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Question 4 
 
 Whole breast radiation therapy following BCS is associated with a reduction of local DCIS 
or invasive carcinoma recurrence but has no impact on breast cancer mortality or total mortality. 
Both randomized and observational studies consistently reported a statistically significant 
decrease in local DCIS or invasive carcinoma associated with receiving whole breast RT after 
BCS. For example, the investigators from NSABP-17 reported that whole breast radiation 
therapy following breast conserving surgery was associated with a reduction of local DCIS or 
invasive carcinoma recurrence but no impact on breast cancer mortality or total mortality. While 
statistically significant, the actual population impact of the additional treatment is small—
approximately 114 recurrences per 1,000 women treated would be avoided over 10 years through 
use of radiation. No trial has found a reduction in breast cancer or all cause mortality associated 
with the use of RT following BCS. RT did not eliminate the impact of adverse prognostic factors 
such as involved margins and tumor size.  
 While not studied in a randomized fashion, several observational studies comparing 
outcomes between mastectomy and BCS or BCS+RT found women undergoing mastectomy 
were less likely than women undergoing lumpectomy plus radiation to experience local DCIS or 
invasive recurrence. Women undergoing BCS alone were also more likely to experience a local 
recurrence than women treated with mastectomy. We found no study showing a mortality 
reduction associated with mastectomy over BCS with or without radiation. This lack of benefit is 
particularly striking since clinically larger, multicentric and more problematic tumors will be 
more likely to be treated with mastectomy than BCS with or without radiation. 
 Investigators from the NSABP-24 trial assessed the value of tamoxifen following BCS + RT 
for patients with DCIS and found that it reduces risk of recurrent DCIS or invasive carcinoma. 
The trial found that tamoxifen was associated with a 50 percent reduction in invasive ipsilateral 
and contralateral disease but had no impact on all-cause mortality. Adverse events were 
consistent with tamoxifen’s usual profile. 
 Clinical issues that are the subject of ongoing investigations are the value of aromatase 
inhibitors for preventing local DCIS or invasive recurrence or contralateral disease. Finally, trials 
are examining whether trastuzumab (herceptin) is effective in treating DCIS that is Her2 
positive. These trials would assess the potential benefit for the 26 percent of women whose 
tumors are positive for this adverse prognostic indicator. 
 Ongoing trials are examining whether APBI is equivalent to whole breast irradiation for 
treating DCIS. There are three accelerated radiation protocols, all of which reduce the time 
needed to complete therapy from 6½ weeks for whole breast radiation therapy to between 1 and 
5 days. The treatment is focused on the area immediately around the lumpectomy site, the area 
where recurrences are most likely to occur. Three approaches to APBI are currently being 
investigated: Intraoperative Radiotherapy (IORT)—1 day of treatment, Intracavitary 
Brachytherapy (MammoSite®)—5 days of treatment, and 3-D Conformal/External Beam 
Radiotherapy—5 days of treatment.  
 

Other Issues 
 
 The relationship between DCIS and invasive breast cancer remains unclear. Ethical factors 
make it impossible to do any sort of natural experiment to assess the rate at which untreated 
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DCIS devolves in invasive cancer. In some instances, one suspects that some DCIS may be 
underdiagnosed invasive cancer where the pathology sections simply missed the invasive area, 
but that cannot be the whole story. The arguments for a close relationship can be found in the 
similarity of risk factors for both the incidence of the diseases and their response to treatment. 
 From a clinical perspective it seems prudent to approach the conditions as one. Certainly 
screening makes no effort to distinguish them, nor should it. Given the rate of error in needle 
biopsies, presumptive DCIS should be treated as potential invasive cancer until a more definitive 
pathological sample is available. This strategy would re-enforce the enthusiasm for SLNB for 
DCIS cases. 
 The difference comes with treatment. The aggressiveness of treatment would presumably 
differ between DCIS and invasive breast cancer just as it presently does for invasive breast 
cancer by stage of diagnosis. 
 

Ongoing Studies 
 
 Table 36 summarizes the ongoing studies as of May 2009. A number of clinical trials are 
underway that should shed important light on the diagnosis, evaluation, and treatment of DCIS. 
 



 

Table 36. Ongoing studies related to DCIS registered in www.clinicaltrials.gov 
 

Title NCT Sponsor Interventions Phase 
Hormonal Therapy or Chemotherapy 
Adjuvant tamoxifen 
compared with 
anastrozole in treating 
postmenopausal 
women with DCIS 

NCT00072462 Cancer Research UK 
International Breast Cancer 
Study Group 

Drug: Anastrozole 
Drug: Tamoxifen citrate 
Procedure: Adjuvant therapy 
Procedure: Antiestrogen 
therapy 
Procedure: Aromatase 
inhibition therapy 

Phase III 

Tamoxifen or letrozole 
in treating women with 
DCIS 

NCT00290745 UCSF Helen Diller Family 
Comprehensive Cancer 
Center 
National Cancer Institute 
(NCI) 

Drug: Letrozole 
Drug: Tamoxifen citrate 
Procedure: Antiestrogen therapy
Procedure: Aromatase inhibition 
therapy 
Procedure: Conventional 
surgery 
Procedure: Neoadjuvant therapy

 

Anastrozole or 
tamoxifen in treating 
postmenopausal 
women with DCIS who 
are undergoing 
lumpectomy and 
radiation therapy 

NCT00053898 National Surgical Adjuvant 
Breast and Bowel Project 
(NSABP) 
National Cancer Institute 
(NCI) 
North Central Cancer 
Treatment Group 
Southwest Oncology Group
American College of 
Surgeons 

Drug: Anastrozole 
Drug: Tamoxifen citrate 
Procedure: Adjuvant therapy 
Procedure: Antiestrogen 
therapy 
Procedure: Aromatase 
inhibition therapy 
Procedure: Radiation therapy 

Phase III 

Radiation therapy with 
or without optional 
tamoxifen in treating 
women with DCIS 

NCT00003857 Radiation Therapy 
Oncology Group 
National Cancer Institute 
(NCI) 
Cancer and Leukemia 
Group B 
National Cancer Institute of 
Canada 

Drug: Tamoxifen citrate 
Procedure: Adjuvant therapy 
Procedure: Antiestrogen 
therapy 
Procedure: Radiation therapy 

Phase III 

Fulvestrant or 
tamoxifen in treating 
postmenopausal 
women who are 
undergoing surgery for 
DCIS of the breast 

NCT00126464 Cedars-Sinai Medical 
Center 

Drug: Fulvestrant 
Drug: Tamoxifen citrate 
Procedure: Antiestrogen therapy
Procedure: Conventional 
surgery 
Procedure: Neoadjuvant therapy

 

Exemestane and 
raloxifene in treating 
postmenopausal 
women with a history 
of DCIS, Stage I, 
Stage II, or Stage III 
breast cancer 

NCT00004247 Memorial Sloan-Kettering 
Cancer Center 
National Cancer Institute 
(NCI) 

Drug: Exemestane 
Drug: Raloxifene 
Procedure: Adjuvant therapy 
Procedure: Antiestrogen therapy
Procedure: Aromatase inhibition 
therapy 
Procedure: Chemoprevention 

Phase II 

Medroxyprogesterone in 
treating women with 
breast cancer 

NCT00002920 Southwest Oncology Group
National Cancer Institute 
(NCI) 
Cancer and Leukemia 
Group B 

Drug: Medroxyprogesterone 
Drug: Tamoxifen citrate 
Procedure: Adjuvant therapy 
Procedure: Antiestrogen therapy
Procedure: Chemoprevention 
Procedure: Progestin therapy 

Phase III 

A pilot clinical trial to 
evaluate the biological 
activity of fulvestrant in 
breast DCIS 

NCT00183963 Norris Comprehensive 
Cancer Center 
AstraZeneca 

Drug: Tamoxifen 
Drug: Fulvestrant 

Phase II 
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Table 36. Ongoing studies related to DCIS registered in www.clinicaltrials.gov (continued) 
 

Title NCT Sponsor Interventions Phase 
Study of intraductal 
carboplatin in women 
with DCIS 

NCT00669747 Windy Hill Medical, Inc. Drug: Carboplatin I.D. days 1 & 
15 
Drug: Carboplatin I.D. day 1; 
Normal Saline I.D. day 15 
Drug: Normal saline 

Phase II 

Neoadjuvant herceptin 
for DCIS of the breast 

NCT00496808 M.D. Anderson Cancer 
Center 

Drug: Herceptin (trastuzumab)  

Radiation therapy with 
or without trastuzumab 
in treating women with 
DCIS who have 
undergone lumpectomy 

NCT00769379 National Surgical Adjuvant 
Breast and Bowel Project 
(NSABP) 
National Cancer Institute 
(NCI) 

Biological: trastuzumab 
Radiation: radiation therapy 

Phase III 

Contrast-enhanced 
MRI in women with 
ductal breast 
carcinoma in situ and 
in healthy volunteers 

NCT00804128 UCSF Helen Diller Family 
Comprehensive Cancer 
Center 
National Cancer Institute 
(NCI) 

Procedure: Contrast-enhanced 
magnetic resonance imaging 

 

Gefitinib followed by 
surgery in treating 
women with DCIS of 
the breast 

NCT00082667 Vanderbilt-Ingram Cancer 
Center 
National Cancer Institute 
(NCI) 

Drug: Gefitinib 
Procedure: Conventional 
surgery 
Procedure: Neoadjuvant therapy

Phase II 

Vorinostat in treating 
women with DCIS of 
the breast 

NCT00788112 UCSF Helen Diller Family 
Comprehensive Cancer 
Center 
National Cancer Institute 
(NCI) 

Drug: Vorinostat 
Genetic: Protein expression 
analysis 
Other: Immunohistochemistry 
staining method 
Other: Laboratory biomarker 
analysis 
Procedure: Neoadjuvant therapy
Procedure: Therapeutic 
conventional surgery 

 

Lapatinib in treating 
women with DCIS of 
the breast 

NCT00555152 Baylor College of Medicine
National Cancer Institute 
(NCI) 

Drug: Lapatinib ditosylate 
Other: Placebo 

Phase I 
Phase II 

Vaccine therapy in 
treating patients who 
are undergoing 
surgery for DCIS of the 
breast 

NCT00107211 University of Pennsylvania 
National Cancer Institute 
(NCI) 

Biological: Therapeutic 
autologous dendritic cells 
Procedure: Conventional 
surgery 
Procedure: Neoadjuvant 
therapy 

Phase I 

Risedronate in 
Improving bone 
mineral density and 
bone health in 
postmenopausal 
women with DCIS 
enrolled in clinical trial 
CRUK-IBIS-II-DCIS 

NCT00324714 International Breast Cancer 
Study Group 

Drug: Risedronate sodium 
Other: laboratory biomarker 
analysis 

Phase III 

Simvastatin in 
preventing a new 
breast cancer in 
women who are at 
high risk for a new 
breast cancer after 
undergoing surgery for 
DCIS or Stage I, Stage 
II, or Stage III breast 
cancer 

NCT00334542 Sidney Kimmel 
Comprehensive Cancer 
Center 
National Cancer Institute 
(NCI) 

Drug: Simvastatin 
Other: Laboratory biomarker 
analysis 
Other: Pharmacological study 
Procedure: Mammography 

Phase II 
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Table 36. Ongoing studies related to DCIS registered in www.clinicaltrials.gov (continued) 
 

Title NCT Sponsor Interventions Phase 
Fulvestrant or 
tamoxifen in Treating 
postmenopausal 
women who are 
undergoing surgery for 
DCIS of the breast 

NCT00126464 Cedars-Sinai Medical 
Center 

Drug: Fulvestrant 
Drug: Tamoxifen citrate 
Procedure: Conventional 
surgery 
Procedure: Neoadjuvant 
therapy 

 

Oxorubicin 
hydrochloride 
liposome in treating 
women with DCIS 
undergoing surgery 

NCT00671476 Doctor Susan Love 
Research Foundation 

Drug: Pegylated liposomal 
doxorubicin hydrochloride 
Genetic: DNA methylation 
analysis 
Genetic: TdT-mediated dUTP 
nick end labeling assay 
Genetic: Fluorescence in situ 
hybridization 
Genetic: Loss of heterozygosity 
analysis 
Genetic: Polymerase chain 
reaction 
Other: Immunoenzyme 
technique 
Other: Immunohistochemistry 
staining method 
Other: Laboratory biomarker 
analysis 
Procedure: Breast duct lavage 
Procedure: Neoadjuvant therapy
Procedure: Therapeutic 
conventional surgery 

 

DCIS lapatinib trial 
(lapis) 

NCT00570453 Baylor Breast Care Center 
National Institutes of Health 
(NIH) 

Drug: GW572016 
Drug: GW 572016 
Drug: Placebo 

Phase II 

Radiation—External Beam or EBRT 
Adjuvant radiation 
therapy compared with 
observation after 
surgery in treating 
women with estrogen 
receptor positive or 
progesterone receptor 
positive DCIS of the 
breast who are 
receiving tamoxifen or 
anastrozole 

NCT00077168 Institute of Cancer 
Research, United Kingdom 

Drug: anastrozole 
Drug: Tamoxifen citrate 
Procedure: Adjuvant therapy 
Procedure: Antiestrogen 
therapy 
Procedure: Aromatase 
inhibition therapy 
Procedure: Radiation therapy 

Phase II 

Internal radiation 
therapy after 
lumpectomy in treating 
women with DCIS 

NCT00290654 Masonic Cancer Center at 
University of Minnesota 
National Cancer Institute 
(NCI) 

Procedure: Adjuvant therapy 
Procedure: Brachytherapy 
Procedure: Conventional 
surgery 

Phase II 

Radiation doses and 
fractionation schedules 
in non-low risk DCIS of 
the breast 

NCT00470236 Trans-Tasman Radiation 
Oncology Group (TROG) 
Peter MacCallum Cancer 
Centre, Australia 

Radiation: Whole breast 
radiation therapy alone - 
Standard schedule 
Radiation: Whole breast 
radiation therapy alone - 
shorter schedule 
Radiation: Whole breast 
radiation therapy plus tumor 
bed boost - Standard schedule
Radiation: Whole breast 
radiation therapy plus tumour 
bed boost - shorter schedule 
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Table 36. Ongoing studies related to DCIS registered in www.clinicaltrials.gov (continued) 
 

Title NCT Sponsor Interventions Phase 
Interstitial 
brachytherapy alone 
vs. external beam 
radiation therapy after 
breast conserving 
surgery for low-risk 
invasive carcinoma 
and low-risk DCIS of 
the female breast 

NCT00402519 University of Erlangen-
Nürnberg 

Procedure: Accelerated partial 
breast irradiation Procedure: 
External beam whole breast 
irradiation 

Phase III 

MammoSite® as sole 
radiation therapy 
technique for DCIS 

NCT00586326 Hologic 
University of Southern 
California 

Device: MammoSite® 
Radiation Therapy System 

Phase II 

Radiofrequency 
ablation followed by 
surgery in treating 
patients with early 
invasive breast cancer 
or DCIS 

NCT00388115 University of California, 
Davis 

Procedure: Conventional 
surgery 
Procedure: Neoadjuvant 
therapy 
Procedure: Radiofrequency 
ablation 

 

Radiation therapy after 
lumpectomy in treating 
women with DCIS or 
invasive breast cancer 

NCT00054301 Ireland Cancer Center 
National Cancer Institute 
(NCI) 

Procedure: Adjuvant therapy 
Procedure: Conventional 
surgery 
Procedure: Intraoperative 
radiation therapy 

Phase II 

Radiation therapy in 
treating women who 
have undergone 
surgery for DCIS or 
Stage I or Stage II 
breast cancer 

NCT00103181 National Surgical Adjuvant 
Breast and Bowel Project 
(NSABP) 
National Cancer Institute 
(NCI) 
Radiation Therapy 
Oncology Group 
Southwest Oncology Group 

Procedure: Adjuvant therapy 
Procedure: Radiation therapy 

Phase III 

Wide excision alone as 
treatment for DCIS of 
the breast 

NCT00165256 Dana-Farber Cancer 
Institute 
Brigham and Women's 
Hospital 
Massachusetts General 
Hospital 
Beth Israel Deaconess 
Medical Center 

Procedure: Wide excision of 
DCIS 

Phase II 

Targeted intra-
operative radiotherapy 
for the management of 
DCIS of the breast 

NCT00556907 Norris Comprehensive 
Cancer Center 

Radiation: Intraoperative 
radiotherapy 
Device: Intraoperative 
radiotherapy 

Phase II 

RAPID: Randomized 
Trial of Accelerated 
Partial Breast 
Irradiation 

NCT00282035 Ontario Clinical Oncology 
Group (OCOG) 
Canadian Institutes of 
Health Research (CIHR) 
Canadian Breast Cancer 
Research Alliance 

Procedure: 3D CRT 
accelerated partial breast 
irradiation 

Phase III 

Phase II multicatheter 
HDR breast 
brachytherapy 

NCT00214149 University of Wisconsin, 
Madison 

Radiation: Brachytherapy Phase II 

Partial breast radiation 
therapy in treating 
women undergoing 
breast conservation 
therapy for early-stage 
breast cancer 

NCT00599989 University of Pennsylvania 
National Cancer Institute 
(NCI) 

Procedure: 3-dimensional 
conformal radiation therapy 
Procedure: Adjuvant therapy 
Procedure: Brachytherapy 
Procedure: Conventional 
surgery 
Procedure: Intracavitary 
balloon brachytherapy 
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Table 36. Ongoing studies related to DCIS registered in www.clinicaltrials.gov (continued) 
 

Title NCT Sponsor Interventions Phase 
Procedure: Proton beam 
radiation therapy 

Other including evaluation, followup and supportive services 
Evaluation of breast 
cancer recurrence 
rates following surgery 
in women with DCIS 

NCT00002934 Eastern Cooperative 
Oncology Group 
National Cancer Institute 
(NCI) 

Procedure: long-term 
screening 

 

Genetic counseling or 
usual care in helping 
women with newly 
diagnosed DCIS or 
Stage I, Stage II, or 
Stage IIIA breast 
cancer make treatment 
decisions 

NCT00262899 Lombardi Cancer Research 
Center 
National Cancer Institute 
(NCI) 

Procedure: Counseling 
Procedure: Educational 
intervention 
Procedure: Psychosocial 
assessment and care 
Procedure: Quality-of-life 
assessment 

Phase III 

Effect of surgery, 
radiation therapy, 
chemotherapy, and 
hormone therapy on 
biomarkers in women 
with Stage I, Stage II, 
Stage III breast 
cancer, or DCIS that 
can be removed by 
surgery 

NCT00373191 Sidney Kimmel 
Comprehensive Cancer 
Center 
National Cancer Institute 
(NCI) 

Procedure: Adjuvant therapy 
Procedure: Chemotherapy 
Procedure: Conventional 
surgery 
Procedure: Diagnostic 
procedure 
Procedure: Endocrine therapy 
Procedure: Laboratory 
biomarker Analysis 
Procedure: Radiation therapy 

 

Breast MRI as a 
preoperative tool for 
DCIS 

NCT00605982 Memorial Sloan-Kettering 
Cancer Center 

Procedure: MRI  

Evaluation of breast 
cancer surgical 
margins using optical 
spectroscopy 

NCT00214292 University of Wisconsin, 
Madison 

Procedure: Fluorescence 
spectroscopy and diffuse 
spectroscopy 

 

Incidence of 
carcinoma, DCIS, or 
Atypical Ductal 
Hyperplasia (ADH) in 
patients with lobular 
neoplasia of the breast 

NCT00146536 Dana-Farber Cancer 
Institute 
Beth Israel Deaconess 
Medical Center 
Brigham and Women's 
Hospital 

Procedure: Surgical biopsy  

Radiation therapy 
planning techniques in 
reducing damage to 
normal tissue in 
women undergoing 
breast-conserving 
surgery for ductal 
carcinoma of the 
breast 

NCT00602628 Royal Marsden - Surrey Procedure: Adjuvant therapy 
Procedure: Biopsy 
Procedure: Computed 
tomography 
Procedure: Dynamic contrast-
enhanced magnetic resonance 
imaging 
Procedure: Magnetic 
resonance imaging 
Procedure: Questionnaire 
administration 
Procedure: Radiation therapy 
Procedure: Therapeutic 
conventional surgery 
Procedure: Ultrasound imaging 

 

Ductal lavage in 
assessing women with 
early breast cancer or 
at high risk of 
developing breast 
cancer and who are 
eligible for tamoxifen 

NCT00083044 Robert H. Lurie Cancer 
Center 
National Cancer Institute 
(NCI) 

Drug: tamoxifen citrate 
Procedure: Antiestrogen therapy
Procedure: Breast duct lavage 
Procedure: Chemoprevention 
Procedure: Cytogenetic analysis
Procedure: cytology specimen 
collection procedure 

Phase II 
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Table 36. Ongoing studies related to DCIS registered in www.clinicaltrials.gov (continued) 
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Title NCT Sponsor Interventions Phase 
therapy Procedure: Diagnostic 

procedure 
Procedure: Laboratory 
biomarker analysis 
Procedure: Protein expression 
analysis 

Genetics of women 
with lobular carcinoma 
in situ of the breast 

NCT00536718 National Cancer Research 
Network 

Procedure: Diagnostic 
procedure 
Procedure: Gene expression 
analysis 
Procedure: Medical chart 
review 
Procedure: Molecular 
diagnostic method 
Procedure: Polymorphism 
analysis 
Procedure: protein expression 
analysis 
Procedure: Questionnaire 
administration 

 

 



 

 

 



Appendixes and evidence tables cited in this report are available at http://www.ahrq.gov//clinic/epcix.htm  
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Chapter 5.  Recommendations 
 

What are the Most Critical Research Questions for the 
Diagnosis and Management of DCIS? 

 
 Table 37 summarizes the research findings to date and suggests future direction. The 
following more detailed list of proposed recommendations (which expands on the table) are 
organized by the original questions: 
 
Question 1 
 

1. Is DCIS over-diagnosed? Does diagnosis of DCIS represent an opportunity to prevent 
invasive breast cancer? Is screening specifically for DCIS important?   

2.  Is it possible to distinguish between DCIS that is likely to progress and DCIS that is 
unlikely to progress? Can molecular profiles determine the clinical behavior of DCIS? 

3.  Is it possible to use existing imaging technologies to distinguish between invasive and 
noninvasive cancer or between problematic and less problematic lesions? 

4. The most appropriate methods and time interval to screen women at high risk of breast 
cancer with mammography or MRI are not well established. The value of MRI screening 
in high risk populations is unclear and should be addressed in future research.  

5.  Pharmacological prevention of DCIS with tamoxifen or aromitase inhibitors requires 
future investigation. One study found that while drug administration was effective in 
preventing DCIS the effect was not maintained once drug use stopped. Future research 
should clarify long-term effects of chemoprevention on incident DCIS especially in 
women with high baseline risk of breast cancer  

 
Question 2 
 

6. Can breast MRI (or other preoperative imaging evaluations) accurately predict invasive 
breast cancer among DCIS patients originally diagnosed with core needle biopsy? Since 
invasive breast cancer is treated differently than DCIS, accurate preoperative 
determination can influence treatment decisions (i.e., SLN biopsy).   

7. Can breast MRI identify key factors that can assist with choice of surgical treatment more 
accurately than mammography?   

8. Among patients with a final diagnosis of DCIS or DCISM, what is the clinical 
significance of pN0(i+) or pN1mic SLN metastases? Do these patients have a worse 
prognosis? Should axillary lymph node dissection be performed for these women? 
Should these women be considered to have invasive cancer or be treated as cases of 
DCIS? 
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Question 3 
 

9. Does the risk of local DCIS recurrence, invasive cancer, contralateral disease, or breast 
cancer mortality change with time from initial diagnosis? The answer has important 
implications for a discussion of the optimum post-diagnostic surveillance strategy. The 
optimum surveillance/screening strategy depends to a great extent on how the risk 
changes over time and how the sensitivity and specificity of current screening modalities 
can be optimized. 

10. What factors are behind differential patterns of DCIS recurrence between African 
American and white women? The ability to eliminate much of the apparent disparity in 
outcomes points to important differences in tumors between African American and white 
women. Whether these differences are modifiable (e.g., tumor size, positive margins) or 
nonmodifiable (grade, ER status) is unclear. There is presently a total lack of information 
about DCIS in Native American women. The key question for this group is simply, how 
are Native American women experiencing DCIS? 

11. Are the similarities between prognostic factors for DCIS and invasive breast cancer great 
enough to recommend similar diagnostic workups, or is there value in creating a DCIS-
specific prognostic index?  

12. Is there value in routine testing of ER and Her2 status for DCIS? 
 

Question 4 
 

13. Given the lack of evidence that BCS+RT provides any mortality benefit and the number 
of local DCIS or invasive recurrences per 1,000 women treated is small, is there benefit 
in routine use of RT following BCS?  

14. What is the role of partial breast radiation? What is the preferred technique of partial 
breast radiation? 

15. Since RCTs show that RT after BCS does not remove the negative prognostic impact of 
positive margins, understanding the optimum management to counteract this effect are 
essential. What is the optimum definition of positive margins? Should patients with close 
margins undergo re-excision?   

16. The role of tamoxifen and aromatase inhibitors is of current interest and will be 
influenced by the ongoing NSABP trials. Is the benefit of tamoxifen or aromatase 
inhibitors to provide treatment for the primary DCIS or primary prevention for a future 
new primary DCIS or invasive cancer. This question acknowledges that history of DCIS 
or invasive breast cancer is a risk factor for DCIS or invasive cancer incidence.   



 

Table 37. Future research recommendations  
 

Key Question Results of Literature Review 
Types of Studies 

Needed to Answer 
Question 

Future Research Recommendations 

1. How is the incidence and 
prevalence of DCIS influenced by 
detection, population, and other 
risk factors? 

DCIS incidence has risen 
dramatically. Not all the increase can 
be attributed to increased screening. 
Many risk factors for DCIS are similar 
to those for invasive cancer. Breast 
density is a strong risk factor. 
Role of HRT is less clear. 

Observational studies 
 
 
 
 
 
Clinical trials 

1. Studies of risk factors for DCIS such as tobacco, 
diet, and BMI are needed. 

2. Studies of protective factors are needed 
3. Careful pathological re-examination to see how 

often DCIS is over-diagnosed 
4. New imaging technologies 
5. Models of screening to maximize efficiency 
6. Prevention trials with tamoxifen or aromatize 

inhibitors 
2. How does the use of MRI or 

sentinel lymph node biopsy affect 
outcomes? 

Post-diagnostic MRI can improve 
treatment planning 
Diagnostic role of MRI in DCIS is less 
clear 
Given error rate of needle biopsy 
SLNB may be useful 

Clinical trials 1. Can breast MRI predict invasive cancer after core 
needle biopsy? 

2. Can breast MRI predict response to treatment? 
3. Do results of SLNB affect treatment and clinical 

outcomes for DCIS? 

3. How do DCIS outcomes vary with 
tumor and patient characteristics? 

Risk factors for DCIS outcomes 
similar to those for invasive cancer 
All-cause mortality for African 
Americans with DCIS is higher than 
those for white women  
Positive surgical margins are 
associated with poorer outcomes 
Markers of tumor aggressiveness are 
not well studied in DCIS 

Observational studies 1. Is the risk of recurrence of DCIS linear? 
2. Do ER status and Her2 status predict outcomes in 

DCIS? 
3. Are differences in outcomes between African 

American and white women explainable by factors 
such as tumor size, ER status, positive margins, 
tumor grade? 

4. Is a specific prognostic index for DCIS needed? 

4. In DCIS patients how do surgery, 
radiation, and systemic treatment 
affect outcomes? 

BCS+RT reduces local recurrence 
rates but does not improve mortality 
over BCS alone 
RT after BCS does not improve the 
negative risks of positive margins 
Mastectomy seems to produce slightly 
better outcomes than BCS+RT 

Clinical trials 1. What are the effects of partial breast radiation? 
2. Should patients with close margins undergo re-

excision? 
3. Can tamoxifen or aromatase inhibitors benefit 

DCIS> In what cases? 
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List of Acronyms/Abbreviations 
 
AHRQ Agency for Healthcare Research and Quality 
AJCC American Joint Committee on Cancer 
ALND Axillary lymph node dissection 
APBI Accelerated partial breast irradiation 
BCS Breast conserving surgery 
BMI Body mass index 
CI Confidence interval 
CORE Continuing Outcomes Relevant to Evista 
DCIS Ductal carcinoma in situ 
DCISM Ductal carcinoma in situ with microinvasion 
EBRT External beam radiotherapy 
EORTC European Organization for Research and Treatment of Cancer 
ER Estrogen receptors 
GRADE Grading of Recommendations Assessment, Development, and Evaluation 
HR Hazard ratio 
HRT Hormone replacement therapy 
IBSN International Breast Cancer Screening Network 
IHC Immunohistochemistry 
IORT Intraoperative radiotherapy 
LCIS Lobular carcinoma in situ 
MOOSE Meta-analysis of Observational Studies in Epidemiology 
MORE Multiple Outcomes of Raloxifene Evaluation 
MRI Magnetic resonance imaging 
NBSS National Breast Screening Study 
NCI National Cancer Institute 
NIH National Institutes of Health 
NSABP National Surgical Adjuvant Breast and Bowel Project 
OCOG Ontario Clinical Oncology Group 
OR Odds ratio 
PR Progesterone receptor 
QUORUM Quality of Reporting of Meta-analyses 
RCT Randomized controlled trial 
RR Relative risk 
RT Radiation therapy 
SEER Surveillance Epidemiology and Ends Results 
SERM Selective estrogen receptor modulator 
SLN Sentinel lymph node 
SLNB Sentinel lymph node biopsy 
STAR Study of Tamoxifen and Raloxifene 
TEP Technical expert panel 
TROG Trans-Tasman Radiation Oncology Group 
WHO World Health Organization 
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Appendix A.  Exact Search Strings 
 
Initial search, April 17, 2008 

Queries Number of 
hits 

"Raloxifene"[Mesh] AND "Carcinoma, Intraductal, Noninfiltrating" [Mesh] Limits: Entrez Date from 
1990/01/01 to 2008/03/31, Humans, Female, Journal Article, English 

2 

"Tamoxifen"[Mesh] AND "Carcinoma, Intraductal, Noninfiltrating" [Mesh] Limits: Entrez Date from 
1990/01/01 to 2008/03/31, Humans, Female, Journal Article, English 

76 

"Carcinoma, Lobular"[Mesh] AND "Carcinoma, Intraductal, Noninfiltrating"[Mesh] Limits: Entrez Date 
from 1990/01/01 to 2008/03/31, Humans, Female, Journal Article, English 

240 

"Prevalence"[Mesh] AND "Carcinoma, Intraductal, Noninfiltrating" [Mesh] Limits: Entrez Date from 
1990/01/01 to 2008/03/31, Humans, Female, Journal Article, English 

18 

("Carcinoma, Intraductal, Noninfiltrating/epidemiology"[Mesh] OR "Carcinoma, Intraductal, 
Noninfiltrating/genetics"[Mesh] OR "Carcinoma, Intraductal, Noninfiltrating/mortality"[Mesh] OR 
"Carcinoma, Intraductal, Noninfiltrating/prevention and control" [Mesh] OR "Carcinoma, Intraductal, 
Noninfiltrating/radiotherapy" [Mesh] OR "Carcinoma, Intraductal, Noninfiltrating/surgery"[Mesh] OR 
"Carcinoma, Intraductal, Noninfiltrating/therapy"[Mesh] OR "Carcinoma, Intraductal, 
Noninfiltrating/ultrasonography"[Mesh]) Limits: Entrez Date from 1990/01/01 to 2008/03/31, Humans, 
Female, Journal Article, English 

1356 

"Carcinoma, Intraductal, Noninfiltrating"[Mesh] prospective cohort Limits: Humans, Female, English, 
All Adult: 19+ years 

24 

Search "Carcinoma, Intraductal, Noninfiltrating"[Mesh] AND ("Prognosis"[Mesh] OR "Outcome and 
Process Assessment (Health Care)"[Mesh] OR "Treatment Outcome"[Mesh]) Limits: Humans, Female, 
Journal Article, English, All Adult: 19+ years 

503  

Search "Carcinoma, Intraductal, Noninfiltrating"[Mesh] AND ("Neoplasm Recurrence, Local"[Mesh] OR 
"Neoplasm Metastasis"[Mesh]) Limits: Humans, Female, Journal Article, English, All Adult: 19+ years 

744  

 
 
We extended a literature search with key words to identify relevant studies published from 1966 (April 17, 2008) 
 
"Ductal carcinoma in situ" Limits: Humans, Female, Randomized Controlled Trial, English, All Adult: 
19+ years 

32 

DCIS Limits: Humans, Female, Randomized Controlled Trial, English, All Adult: 19+ years 39 
"ductal carcinoma in situ" Limits: Humans, Female, Journal Article, English, All Adult: 19+ years 1266 
"ductal carcinoma in situ" 2677 
DCIS NOT review NOT case reports Limits: Humans, Female, Journal Article, English, All Adult: 19+ 
years 

2133 

"Magnetic Resonance Imaging"[Mesh]AND "Carcinoma, Intraductal, Noninfiltrating"[Mesh] Limits: 
Humans, Female, Journal Article, English 

104 

"Mass Screening"[Mesh] AND "Carcinoma, Intraductal, Noninfiltrating"[Mesh]Limits: Humans, 
Female, Journal Article, English 

97 

"Aromatase Inhibitors"[Mesh] AND "Carcinoma, Intraductal, Noninfiltrating"[Mesh] Limits: Humans, 
Female, Randomized Controlled Trial, English 

0 

"Aromatase Inhibitors"[Mesh]AND "Carcinoma, Intraductal, Noninfiltrating"[Mesh] 11 
NOT review "Aromatase Inhibitors"[Mesh] AND "Carcinoma, Intraductal, Noninfiltrating"[Mesh] Limits: 
Clinical Trial, Phase II, Clinical Trial, Phase III, Clinical Trial, Phase IV 

0 

"Carcinoma, Intraductal, Noninfiltrating"[Mesh] AND "Genetic Predisposition to Disease"[Mesh]Limits: 
Humans, Female, Journal Article, English 

22 

"Multivariate Analysis"[Mesh] AND "Cohort Studies"[Mesh] AND  "Carcinoma, Intraductal, 
Noninfiltrating"[Mesh]Limits: Humans, Female, English 

20 

"Hormone Replacement Therapy"[Mesh] AND non invasive cancer Limits: Humans, Female, 
Randomized Controlled Trial, English, All Adult: 19+ years 

7 

"Hormone Replacement Therapy"[Mesh] AND in situ Limits: Humans, Female, Randomized 2 
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http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=27&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=30&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=32&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=15&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=12&tab=&


Controlled Trial, English, All Adult: 19+ years 
"Hormone Replacement Therapy"[Mesh] AND breast cancer Limits: Humans, Female, Randomized 
Controlled Trial, English, All Adult: 19+ years 

67 

"Hormone Replacement Therapy"[Mesh] AND breast cancer Limits: Humans, Female, Randomized 
Controlled Trial, English, All Adult: 19+ years AND "Carcinoma, Intraductal, Noninfiltrating"[Mesh] 

0 

Aminoglutethimide OR Anastrozole OR Letrozole OR Vorozole OR Formestane OR Testolactone OR 
Exemestane AND breast Limits: Humans, Female, Randomized Controlled Trial, English, All Adult: 
19+ years 

195 

("Carcinoma, Intraductal, Noninfiltrating"[Mesh] OR ("Carcinoma, Intraductal, 
Noninfiltrating/radiotherapy"[Mesh] OR "Carcinoma, Intraductal, Noninfiltrating/surgery"[Mesh] OR 
"Carcinoma, Intraductal, Noninfiltrating/therapy"[Mesh]))NOT ("Carcinoma, Intraductal, 
Noninfiltrating/radiotherapy"[Mesh] OR "Carcinoma, Intraductal, Noninfiltrating/surgery"[Mesh] OR 
"Carcinoma, Intraductal, Noninfiltrating/therapy"[Mesh])) AND "Prospective Studies"[Mesh] Limits: 
Humans, Female, Journal Article, English, All Adult: 19+ years 

57 

("Carcinoma, Intraductal, Noninfiltrating"[Mesh] OR ("Carcinoma, Intraductal, 
Noninfiltrating/radiotherapy"[Mesh] OR "Carcinoma, Intraductal, Noninfiltrating/surgery"[Mesh] OR 
"Carcinoma, Intraductal, Noninfiltrating/therapy"[Mesh]))NOT ("Carcinoma, Intraductal, 
Noninfiltrating/radiotherapy"[Mesh] OR "Carcinoma, Intraductal, Noninfiltrating/surgery"[Mesh] OR 
"Carcinoma, Intraductal, Noninfiltrating/therapy"[Mesh]))Limits: Humans, Female, Journal Article, 
English, All Adult: 19+ years 

1682 

Sentinel Node Biopsy AND "Carcinoma, Intraductal, Noninfiltrating"[Mesh] Limits: Humans, Female, 
Journal Article, English, All Adult: 19+ years 
Additional search, July 22, 2008 

72 

"Sentinel Lymph Node Biopsy"[Mesh] AND "Carcinoma, Intraductal, Noninfiltrating"[Mesh]Limits: 
Humans, Female, Journal Article, English, All Adult: 19+ years 

 

 
 
Additional search, July 29, 2008 
 
Related Articles for PubMed (Select 15804465) 1359 
Select 77 document(s) 77 
 
 
Additional search, July 30, 2008 
 
"Breast"[Mesh] AND "Carcinoma in Situ"[Mesh] NOT lobular NOT Case-Reports Limits: Humans, 
Female, Journal Article, English, All Adult: 19+ years 

177 

Additional search, July 31 
"Carcinoma, Intraductal, Noninfiltrating"[Mesh] AND "Breast"[Mesh] Limits: Humans, Female, Journal 
Article, English, All Adult: 19+ years 

513 

Search "Breast"[Mesh] AND "Carcinoma in Situ"[Mesh] Limits: Humans, Female, Journal Article, 
English, All Adult: 19+ years 

320 

 
 
Additional search, August 6, 2008 
 
Select 87 document(s) 87 
Related Articles for PubMed (Select 8978410) AND ductal carcinoma in situ Limits: Humans, Female, 
Journal Article, English, All Adult: 19+ years 

163 

Related Articles for PubMed (Select 8978410) 1457 
 
 
Related Articles for PubMed (Select 18760400 AND sentinel Limits: Humans, Female, Journal Article, English, All 
Adult: 19+ years      28 Additional search, September 10, 2008 
 
MRI AND DCIS AND bilateral Limits: Humans, Female, English 10 
MRI AND DCIS AND multifocal Limits: Humans, Female, English 7 
diagnostic breast MR imaging AND DCIS NOT review Limits: Humans, Female, Journal Article, 
English, All Adult: 19+ years 

43 

A-2 

http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=8&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=11&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=6&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=17&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=13&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=22&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=24&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=10&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=8&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=5&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=4&tab=&
http://www.ncbi.nlm.nih.gov/sites/?cmd=HistorySearch&querykey=2&tab=&
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=HistorySearch&querykey=4&tab=&


 
 
Updated search, January 30, 2009 
 
DCIS Limits: Entrez Date from 2008/8/01 to 2009/3/31 121 
"Carcinoma, Ductal, Breast"[Mesh] Limits: Entrez Date from 2008/8/01 to 2009/3/31 133 
"Carcinoma, Intraductal, Noninfiltrating"[Mesh] Limits: Entrez Date from 2008/8/01 to 2009/3/31 57 
 
 
MeSH HEADING: CARCINOMA, INTRADUCTAL, NONINFILTRATING 
SCOPE: A noninvasive (noninfiltrating) carcinoma of the breast characterized by a proliferation of malignant epithelial 
cells confined to the mammary ducts or lobules, without light-microscopy evidence of invasion through the basement 
membrane into the surrounding stroma.  
NOTE: intraductal refers to mammary ducts only; do not confuse entry term CARCINOMA, INTRADUCTAL with 
CARCINOMA, DUCTAL; CARCINOMA, DUCTAL, BREAST; or CARCINOMA, PANCREATIC DUCTAL; coordinate IM 
with BREAST NEOPLASMS (IM)  
YEAR of ENTRY: 94; was CARCINOMA, DUCTAL 1963-93  
SEARCH NOTE: use CARCINOMA, INTRADUCTAL, NONINFILTRATING to search CARCINOMA, DUCTAL 1966-93  
REFERENCES: 
Used For: 
carcinoma, intraductal, noninfiltrating 
carcinoma, intraductal 
carcinomas, intraductal 
intraductal carcinoma 
intraductal carcinomas 
dcis 
ductal carcinoma in situ 
intraductal carcinoma, noninfiltrating 
carcinoma, noninfiltrating intraductal 
carcinomas, noninfiltrating intraductal 
intraductal carcinomas, noninfiltrating 
noninfiltrating intraductal carcinoma 
noninfiltrating intraductal carcinomas 
 
We conducted an additional expert search to compared sensitivity of different search strategies in Medline via 
PubMed and Ovid. The librarian searched for epidemiologic studies and eliminated reviews, case reports, comments, 
or letters. She first limited the results to 2007-2009, then limited to 2008-2008 to see the difference in retrieval (340 
vs. 154)  She included a fairly broad range of articles using the floating subheading for/ep (epidemiology), the 
explosion of "epidemiologic study characteristics" and the explosion of "epidemiologic research design." She also 
included subject headings for incidence and prevalence. She used the preferred subject heading "carcinoma, 
intraductal, noninfiltrating" but also also searched for text words DCIS and "ductal carcinoma in situ." Restriction to 
female and to breast eliminated three citations. 
 
>Ovid Technologies, Inc. Email Service 
>------------------------------ 
>Search for: 18 and 16 
>Results: 1-151 
 
Database: Ovid MEDLINE(R) <1950 to February Week 1 2009> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1 ductal carcinoma in situ.mp. (2729) 
2 exp carcinoma, intraductal, noninfiltrating/ (6452) 
3 dcis.mp. (1916) 
4 ep.fs. (828160) 
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5 exp epidemiologic study characteristics/ (1359358) 
6 exp epidemiologic research design/ (565747) 
7 exp incidence/ (120925) 
8 exp prevalence/ (118994) 
9 1 or 3 or 2 (8286) 
10 8 or 6 or 4 or 7 or 5 (2328255) 
11 10 and 9 (2603) 
12 limit 11 to (english language and humans and yr="2007 - 2009") (340) 
13 limit 12 to journal article (325) 
14 limit 12 to (case reports or comment or editorial or letter or "review") (39) 
15 13 not 14 (300) 
16 limit 15 to yr="2008 - 2009" (154) 
17 exp breast diseases/ or exp breast/ or breast.mp. (246385) 
18 17 and 16 (151) 
19 from 18 keep 1-151 (151) 
 
After discarding duplicated 78 articles were added to the library and reviewed for eligibility status. 
 



Appendix B.  List of Excluded Studies 
 
1. Two cases of breast cancer in young women. Eur J 

Surg Oncol 1996 Feb; 22(1):108-13. Case Reports 
2. Pathology of familial breast cancer: differences 

between breast cancers in carriers of BRCA1 or 
BRCA2 mutations and sporadic cases. Breast 
Cancer Linkage Consortium. Lancet 1997 May 24; 
349(9064):1505-10. Not eligible level of evidence  

3. Image-detected breast cancer: state of the art 
diagnosis and treatment. International Breast Cancer 
Consensus Conference. J Am Coll Surg 2001 Sep; 
193(3):297-302. Consensus 

4. Body fatness during childhood and adolescence and 
incidence of breast cancer in premenopausal 
women: a prospective cohort study. 2005. Not 
eligible outcomes 

5. Letrozole improves disease-free survival vs 
tamoxifen in adjuvant treatment of early breast 
cancer. Oncology (Williston Park) 2005 Mar; 
19(3):277, 360. Not eligible target population 

6. Zoledronic acid prevents cancer treatment-induced 
bone loss. Oncology (Williston Park) 2005 Mar; 
19(3):390. Not eligible target population 

7. Patient education. Ductal carcinoma in situ. Aust 
Fam Physician 2005 Nov; 34(11):955. Secondary 
data 

8. NSABP B-39, RTOG 0413: A Randomized Phase 
III Study of conventional whole breast irradiation 
versus partial breast irradiation for women with 
stage 0, I, or II breast cancer. Clin Adv Hematol 
Oncol 2006 Oct; 4(10):719-21. News 

9. Cumulative Absolute Breast Cancer Risk for Young 
Women Treated for Hodgkin Lymphoma -- Travis 
et al. 97 (19): 1428 -- JNCI. 2007. Not eligible 
outcomes 

10. Insulin-Like Growth Factor-I, IGF-Binding Protein-
3, and Mammographic Breast Density -- Diorio et 
al. 14 (5): 1065 -- Cancer. 2007. Not eligible 
outcomes 

11. Type 2 Diabetes and Subsequent Incidence of 
Breast Cancer in the Nurses' Health Study -- 
Michels et al. 26 (6): 1752. 2007. Not eligible 
outcomes 

12. Adiponectin and Breast Cancer Risk -- Mantzoros 
et al. 89 (3): 1102 -- Journal of Clinical 
Endocrinology & Metabolism. 2007. Not eligible 
outcomes 

13. Risk of Subsequent Breast Cancer in Relation to 
Characteristics of Screening Mammograms from 
Women Less Than 50 Years of Age. 2007. Not 
eligible outcomes 

14. Diet and alcohol consumption in relation to p53 
mutations in breast tumors -- Freudenheim et al. 25 
(6): 931 -- Carcinogenesis. 2007. Not eligible 
outcomes 

15. p53 Alterations and Protein Accumulation in 
Benign Breast Tissue and Breast Cancer Risk: A 
Cohort Study -- Rohan et al. 15 (7). 2007. Not 
eligible outcomes 

16. Cancer Risk Estimates for Family Members of a 
Population-based Family Registry for Breast and 
Ovarian Cancer -- Ziogas et al. 9. 2007. Not eligible 
outcomes 

17. Promoter Hypermethylation in Benign Breast 
Epithelium in Relation to Predicted Breast Cancer 
Risk -- Lewis et al. 11 (1): 166. 2007. Not eligible 
outcomes 

18. XRCC1 Genotype and Breast Cancer: Functional 
Studies and Epidemiologic Data Show Interactions 
between XRCC1 Codon 280 His and. 2007. Not 
eligible outcomes 

19. Plasma Insulin-like Growth Factor (IGF) I, IGF-
binding Protein 3, and Mammographic Density -- 
Byrne et al. 60 (14): 3744. 2007. Not eligible 
outcomes 

20. Dietary Glycemic Index, Glycemic Load, and Risk 
of Incident Breast Cancer in Postmenopausal 
Women -- Jonas et al. 12 (6): 573. 2007. Not 
eligible outcomes 

21. Patterns of Alcohol Consumption and Breast Cancer 
Risk in the California Teachers Study Cohort -- 
Horn-Ross et al. 13 (3): 405. 2007. Not eligible 
outcomes 

22. A Prospective Study of Breast Cancer Risk Using 
Routine Mammographic Breast Density 
Measurements -- Vacek and Geller 13 (5). 2007. 
Not eligible outcomes 

23. Genetic Polymorphisms in the IGFBP3 Gene: 
Association with Breast Cancer Risk and Blood 
IGFBP-3 Protein Levels among Chinese. 2007. Not 
eligible outcomes 

24. Mammographic Patterns as a Predictive Biomarker 
of Breast Cancer Risk: Effect of Tamoxifen -- 
Atkinson et al. 8 (10): 863. 2007. Not eligible 
outcomes 

25. Vitamin D, Calcium, and Breast Cancer Risk: A 
Review -- Cui and Rohan 15 (8): 1427 -- Cancer 
Epidemiology Biomarkers &. 2007. Review 

26. Insulin-like Growth Factor I (IGF-I), IGF-binding 
Proteins, and Breast Cancer -- Krajcik et al. 11 (12): 
1566 -- Cancer. 2007. Not eligible outcomes 

27. Erythrocyte Membrane Fatty Acids and Subsequent 
Breast Cancer: a Prospective Italian Study -- Pala et 
al. 93 (14): 1088 -- JNCI. 2007. Not eligible 
outcomes 

28. STK15 polymorphism and breast cancer risk in a 
population-based study -- Egan et al. 25 (11): 2149 -
- Carcinogenesis. 2007. Not eligible outcomes 

29. A Haplotype Analysis of HER-2 Gene 
Polymorphisms: Association with Breast Cancer 
Risk, HER-2 Protein Expression in the Tumor. 
2007. Not eligible outcomes 

30. Insulin-like Growth Factors and Breast Cancer Risk 
in Chinese Women -- Yu et al. 11 (8): 705 -- Cancer 
Epidemiology Biomarkers. 2007. Not eligible 
outcomes 

31. Effect of Physical Activity on Women at Increased 
Risk of Breast Cancer: Results from the E3N 
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Cohort Study -- Tehard et al. 15. 2007. Not eligible 
outcomes 

32. Association of BRCA2 Polymorphism at Codon 
784 (Met/Val) with Breast. 2007. Not eligible 
outcomes 

33. Cigarette Smoking and Other Risk Factors in 
Relation to p53 Expression in Breast Cancer among 
Young Women -- Gammon et al. 8. 2007. Not 
eligible outcomes 

34. Understanding ductal carcinoma in situ. Most 
women diagnosed with this noninvasive breast 
cancer are alive 10 years later, and better treatments 
are emerging. Harv Womens Health Watch 2008 
Oct; 16(2):1-3. Comment 

35. Are Breast Density and Bone Mineral Density 
Independent Risk Factors for Breast Cancer? -- 
Kerlikowske et al. 97 (5): 368. 2008. Not eligible 
outcomes 

36. Role of Physical Activity in Modulating Breast 
Cancer Risk as Defined by APC and RASSF1A 
Promoter Hypermethylation in. 2008. Not eligible 
outcomes 

37. Longitudinal Trends in Mammographic Percent 
Density and Breast Cancer Risk -- Vachon et al. 16 
(5): 921 -- Cancer Epidemiology. 2008. Not eligible 
outcomes 

38. Hypermethylation of the Breast Cancer-Associated 
Gene 1 Promoter Does Not Predict Cytologic 
Atypia or Correlate with Surrogate. 2008. Not 
eligible outcomes 

39. Aaltomaa S, Lipponen P, Papinaho S, et al. Nuclear 
morphometry and DNA flow cytometry as 
prognostic factors in female breast cancer. Eur J 
Surg 1992 Mar; 158(3):135-41. Not eligible target 
population 

40. Aasmundstad TA, Haugen OA. DNA ploidy in 
intraductal breast carcinomas. Eur J Cancer 1990; 
26(9):956-9. Not eligible outcomes 

41. Abati AD, Kimmel M, Rosen PP. Apocrine 
mammary carcinoma. A clinicopathologic study of 
72 cases. Am J Clin Pathol 1990 Oct; 94(4):371-7. 
Not eligible target population 

42. Abdel-Fatah TM, Powe DG, Hodi Z, et al. High 
frequency of coexistence of columnar cell lesions, 
lobular neoplasia, and low grade ductal carcinoma 
in situ with invasive tubular carcinoma and invasive 
lobular carcinoma. Am J Surg Pathol 2007 Mar; 
31(3):417-26. Not eligible outcomes 

43. Abe H, Schmidt RA, Kulkarni K, et al. Axillary 
lymph nodes suspicious for breast cancer 
metastasis: sampling with US-guided 14-gauge 
core-needle biopsy--clinical experience in 100 
patients. Radiology 2009 Jan; 250(1):41-9. Not 
eligible target population 

44. Abedi K, Salazar L, Raneri AJ, et al. Aberrant 
breast carcinoma: case report and review of the 
literature. Md State Med J 1979 May; 28(5):55-6. 
Case Reports 

45. Abendroth CS, Wang HH, Ducatman BS. 
Comparative features of carcinoma in situ and 
atypical ductal hyperplasia of the breast on fine-
needle aspiration biopsy specimens. Am J Clin 

Pathol 1991 Nov; 96(5):654-9. Not eligible 
outcomes 

46. Aboulafia DM. Carcinocythemia. A terminal 
manifestation of metastatic breast cancer. West J 
Med 1992 Dec; 157(6):672-4. Case Reports 

47. Abraham SC, Fox K, Fraker D, et al. Sampling of 
grossly benign breast reexcisions: a 
multidisciplinary approach to assessing adequacy. 
Am J Surg Pathol 1999 Mar; 23(3):316-22. Not 
eligible outcomes 

48. Acs G, Lawton TJ, Rebbeck TR, et al. Differential 
expression of E-cadherin in lobular and ductal 
neoplasms of the breast and its biologic and 
diagnostic implications. Am J Clin Pathol 2001 Jan; 
115(1):85-98. Not eligible outcomes 

49. Adams AH, Brookeman JR, Merickel MB. Breast 
lesion discrimination using statistical analysis and 
shape measures on magnetic resonance imagery. 
Comput Med Imaging Graph 1991 Sep-Oct; 
15(5):339-49. Not eligible outcomes 

50. Adams-Cameron M, Gilliland FD, Hunt WC, et al. 
Trends in incidence and treatment for ductal 
carcinoma in situ in Hispanic, American Indian, and 
non-Hispanic white women in New Mexico, 1973-
1994. Cancer 1999 Mar 1; 85(5):1084-90. Not 
eligible outcomes 

51. Adebamowo CA, Akang EE, Ezeome ER. 
Carcinoma of the breast in a sickle cell disease 
patient: case report. East Afr Med J 1996 Jul; 
73(7):489-90. Case Reports 

52. Adem C, Soderberg CL, Cunningham JM, et al. 
Microsatellite instability in hereditary and sporadic 
breast cancers. Int J Cancer 2003 Nov 20; 
107(4):580-2. Not eligible outcomes 

53. Adeyinka A, Emberley E, Niu Y, et al. Analysis of 
gene expression in ductal carcinoma in situ of the 
breast. Clin Cancer Res 2002 Dec; 8(12):3788-95. 
Not eligible outcomes 

54. Adler OB, Engel A. Mammographic wire-guided 
biopsies in non-palpable breast lesions. Eur J Radiol 
1989 May; 9(2):108-11. Not eligible outcomes 

55. Adrales G, Turk P, Wallace T, et al. Is surgical 
excision necessary for atypical ductal hyperplasia of 
the breast diagnosed by Mammotome? Am J Surg 
2000 Oct; 180(4):313-5. Not eligible outcomes 

56. Afify A, Bland KI, Mark HF. Fluorescent in situ 
hybridization assessment of chromosome 8 copy 
number in breast cancer. Breast Cancer Res Treat 
1996; 38(2):201-8. Not eligible outcomes 

57. Agarwal B, Saxena R, Morimiya A, et al. 
Lymphangiogenesis does not occur in breast cancer. 
Am J Surg Pathol 2005 Nov; 29(11):1449-55. Not 
eligible outcomes 

58. Agarwal T, Patel B, Rajan P, et al. Core biopsy 
versus FNAC for palpable breast cancers. Is image 
guidance necessary? Eur J Cancer 2003 Jan; 
39(1):52-6. Not eligible outcomes 

59. Agelopoulos K, Buerger H, Brandt B. Allelic 
imbalances of the egfr gene as key events in breast 
cancer progression--the concept of committed 
progenitor cells. Curr Cancer Drug Targets 2008 
Aug; 8(5):431-45. Review 
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60. Ahern V, Soo YS, Langlands AD. MRI scanning in 
brachial plexus neuropathy. Australas Radiol 1991 
Nov; 35(4):379-81. Case Reports 

61. Ahmad A, Hanby A, Dublin E, et al. Stromelysin 3: 
an independent prognostic factor for relapse-free 
survival in node-positive breast cancer and 
demonstration of novel breast carcinoma cell 
expression. Am J Pathol 1998 Mar; 152(3):721-8. 
Not eligible target population 

62. Aisner J. Breast cancer therapy in the elderly. 
JAMA 1993 Jul 21; 270(3):391. Case Reports 

63. Aistars J, Vehlow K. Radiation dermatitis. 
Oncology (Williston Park) 2007 Jul; 21(8 
Suppl):41-3. Case Reports 

64. Ajisaka H, Tsugawa K, Noguch M, et al. 
Histological subtypes of ductal carcinoma in situ of 
the breast. Breast Cancer 2002; 9(1):55-61. Not 
eligible outcomes 

65. Aktan AO, Gokoz A, Goksel H. Paget's disease 
without a palpable mass in the breast. Br J Surg 
1990 Feb; 77(2):226-7. Not eligible target 
population 

66. Al-Ahmadie H, Hasselgren PO, Yassin R, et al. 
Colocalized granular cell tumor and infiltrating 
ductal carcinoma of the breast. Arch Pathol Lab 
Med 2002 Jun; 126(6):731-3. Case Reports 

67. Alamo L, Fischer U. Contrast-enhanced color 
Doppler ultrasound characteristics in hypervascular 
breast tumors: comparison with MRI. Eur Radiol 
2001; 11(6):970-7. Not eligible outcomes 

68. Al-Attar MA, Michell MJ, Ralleigh G, et al. The 
impact of image guided needle biopsy on the 
outcome of mammographically detected 
indeterminate microcalcification. Breast 2006 Oct; 
15(5):635-9. Not eligible outcomes 

69. Albert MP, Sachsse E, Coe NP, et al. Correlation 
between mammography and the pathology of 
nonpalpable breast lesions. J Surg Oncol 1990 May; 
44(1):44-6. Not eligible outcomes 

70. Albonico G, Querzoli P, Ferretti S, et al. Biological 
heterogeneity of breast carcinoma in situ. Ann N Y 
Acad Sci 1996 Apr 30; 784:458-61. Not eligible 
outcomes 

71. Albonico G, Querzoli P, Ferretti S, et al. Biological 
profile of in situ breast cancer investigated by 
immunohistochemical technique. Cancer Detect 
Prev 1998; 22(4):313-8. Not eligible outcomes 

72. Aldaz CM, Chen T, Sahin A, et al. Comparative 
allelotype of in situ and invasive human breast 
cancer: high frequency of microsatellite instability 
in lobular breast carcinomas. Cancer Res 1995 Sep 
15; 55(18):3976-81. Not eligible outcomes 

73. Alderman AK, McMahon L, Jr., Wilkins EG. The 
national utilization of immediate and early delayed 
breast reconstruction and the effect of 
sociodemographic factors. Plast Reconstr Surg 2003 
Feb; 111(2):695-703; discussion 4-5. Not eligible 
outcomes 

74. Alexander H, Stegner AL, Wagner-Mann C, et al. 
Proteomic analysis to identify breast cancer 
biomarkers in nipple aspirate fluid. Clin Cancer Res 

2004 Nov 15; 10(22):7500-10. Not eligible 
outcomes 

75. Alexander MC, Yankaskas BC, Biesemier KW. 
Association of stellate mammographic pattern with 
survival in small invasive breast tumors. AJR Am J 
Roentgenol 2006 Jul; 187(1):29-37. Not eligible 
target population 

76. Al-Hallaq HA, Mell LK, Bradley JA, et al. 
Magnetic resonance imaging identifies multifocal 
and multicentric disease in breast cancer patients 
who are eligible for partial breast irradiation. 
Cancer 2008 Nov 1; 113(9):2408-14. Not eligible 
target population 

77. al-Idrissi HY. Pattern of breast cancer in Saudi 
females in eastern province of Saudi Arabia. Indian 
J Med Sci 1991 Apr; 45(4):85-7. Not eligible target 
population 

78. Ali-Fehmi R, Carolin K, Wallis T, et al. 
Clinicopathologic analysis of breast lesions 
associated with multiple papillomas. Hum Pathol 
2003 Mar; 34(3):234-9. Case Reports 

79. Al-Joudi FS, Iskandar ZA, Rusli J. The expression 
of p53 in invasive ductal carcinoma of the breast: a 
study in the North-East States of Malaysia. Med J 
Malaysia 2008 Jun; 63(2):96-9. Not eligible target 
population 

80. Allan SM, Dean CJ, Eccles S, et al. Clinical 
radioimmunolocalization with a rat monoclonal 
antibody directed against c-erbB-2. Cell Biophys 
1994; 24-25:93-8. Not eligible outcomes 

81. Alonso-Munoz MC, Ojeda-Gonzalez MB, Beltran-
Fabregat M, et al. Randomized trial of tamoxifen 
versus aminoglutethimide and versus combined 
tamoxifen and aminoglutethimide in advanced 
postmenopausal breast cancer. Oncology 1988; 
45(5):350-3. Not eligible target population 

82. Alowami S, Troup S, Al-Haddad S, et al. 
Mammographic density is related to stroma and 
stromal proteoglycan expression. Breast Cancer Res 
2003; 5(5):R129-35. Not eligible target population 

83. Altundag K, Bulut N, Sari E, et al. The role of 
aromatase inhibitors in the management of ductal 
carcinoma in situ with an estrogen receptor-
positive/progesterone receptor-negative/Her-2/neu 
receptor-positive pattern. Am J Surg 2007 Aug; 
194(2):272-3. No primary data 

84. Amano G, Ohuchi N, Ishibashi T, et al. Correlation 
of three-dimensional magnetic resonance imaging 
with precise histopathological map concerning 
carcinoma extension in the breast. Breast Cancer 
Res Treat 2000 Mar; 60(1):43-55. Not eligible 
target population 

85. Amano G, Yajima M, Moroboshi Y, et al. MRI 
accurately depicts underlying DCIS in a patient 
with Paget's disease of the breast without palpable 
mass and mammography findings. Jpn J Clin Oncol 
2005 Mar; 35(3):149-53. Case Reports 

86. Amari M, Moriya T, Ishida T, et al. Loss of 
heterozygosity analyses of asynchronous lesions of 
ductal carcinoma in situ and invasive ductal 
carcinoma of the human breast. Jpn J Clin Oncol 
2003 Nov; 33(11):556-62. Not eligible outcomes 
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87. Amari M, Suzuki A, Moriya T, et al. LOH analyses 
of premalignant and malignant lesions of human 
breast: frequent LOH in 8p, 16q, and 17q in atypical 
ductal hyperplasia. Oncol Rep 1999 Nov-Dec; 
6(6):1277-80. Not eligible outcomes 

88. Amat S, Penault-Llorca F, Cure H, et al. Scarff-
Bloom-Richardson (SBR) grading: a pleiotropic 
marker of chemosensitivity in invasive ductal breast 
carcinomas treated by neoadjuvant chemotherapy. 
Int J Oncol 2002 Apr; 20(4):791-6. Not eligible 
target population 

89. Amenta PS, Hadad S, Lee MT, et al. Loss of types 
XV and XIX collagen precedes basement 
membrane invasion in ductal carcinoma of the 
female breast. J Pathol 2003 Mar; 199(3):298-308. 
Not eligible outcomes 

90. Amin SA, Huang CC, Reierstad S, et al. Paracrine-
stimulated gene expression profile favors estradiol 
production in breast tumors. Mol Cell Endocrinol 
2006 Jul 11; 253(1-2):44-55. Not eligible outcomes 

91. Amir J, Atkinson WE, McDonald JE, et al. Breast 
cancer metastatic to the lung. J Ark Med Soc 1990 
Jan; 86(8):320-1. Case Reports 

92. An HJ, Kim NK, Oh D, et al. Her2 genotype and 
breast cancer progression in Korean women. Pathol 
Int 2005 Feb; 55(2):48-52. Not eligible target 
population 

93. An T, Grathwohl M, Frable WJ. Breast carcinoma 
with osseous metaplasia: an electron microscopic 
study. Am J Clin Pathol 1984 Jan; 81(1):127-32. 
Case Reports 

94. Ana JN, Thompson SG, Williams MV, et al. 
Survival with metastatic breast cancer for 24 years. 
Eur J Surg 1993 Apr; 159(4):239-40. Case Reports 

95. Anan K, Mitsuyama S, Tamae K, et al. Tubular 
carcinoma of the breast: a histologic subtype 
indicative of breast-conserving therapy. Surg Today 
2000; 30(12):1057-61. Not eligible target 
population 

96. Anan K, Mitsuyama S, Tamae K, et al. Increased 
dihydropyrimidine dehydrogenase activity in breast 
cancer. J Surg Oncol 2003 Mar; 82(3):174-9. Not 
eligible outcomes 

97. Anan K, Morisaki T, Katano M, et al. Preoperative 
assessment of tumor angiogenesis by vascular 
endothelial growth factor mRNA expression in 
homogenate samples of breast carcinoma: fine-
needle aspirates vs. resection samples. J Surg Oncol 
1997 Dec; 66(4):257-63. Not eligible outcomes 

98. Anastassiades OT, Tsakraklides E, Gogas J. The 
histology of fibrocystic disease of the female breast. 
Correlation with epithelial proliferative lesions and 
carcinoma in situ. Pathol Res Pract 1981 Jul; 172(1-
2):109-29. Not eligible outcomes 

99. Andersen JA, Pallesen RM. Spread to the nipple 
and areola in carcinoma of the breast. Ann Surg 
1979 Mar; 189(3):367-72. Not eligible outcomes 

100. Anderson C, Muller R, Piorkowski R, et al. 
Intraductal carcinoma of major salivary gland. 
Cancer 1992 Feb 1; 69(3):609-14. Case Reports 

101. Anderson GL, Chlebowski RT, Rossouw JE, et al. 
Prior hormone therapy and breast cancer risk in the 

Women's Health Initiative randomized trial of 
estrogen plus progestin. Maturitas 2006 Sep 20; 
55(2):103-15. Not eligible outcomes 

102. Anderson NH, Hamilton PW, Bartels PH, et al. 
Computerized scene segmentation for the 
discrimination of architectural features in ductal 
proliferative lesions of the breast. J Pathol 1997 
Apr; 181(4):374-80. Not eligible outcomes 

103. Anderson TJ, Dixon JM, Stuart M, et al. Effect of 
neoadjuvant treatment with anastrozole on tumour 
histology in postmenopausal women with large 
operable breast cancer. Br J Cancer 2002 Jul 29; 
87(3):334-8. Not eligible target population 

104. Anderson WR. Bilateral Paget's disease of the 
nipple: case report. Am J Obstet Gynecol 1979 Aug 
15; 134(8):877-8. Not eligible target population 

105. Andersson I, Janzon L, Sigfusson BF. 
Mammographic breast cancer screening--a 
randomized trial in Malmo, Sweden. Maturitas 1985 
May; 7(1):21-9. Not eligible outcomes 

106. Ando Y, Iwase H, Ichihara S, et al. Loss of 
heterozygosity and microsatellite instability in 
ductal carcinoma in situ of the breast. Cancer Lett 
2000 Aug 11; 156(2):207-14. Not eligible outcomes 

107. Andreu FJ, Saez A, Sentis M, et al. Breast core 
biopsy reporting categories--An internal validation 
in a series of 3054 consecutive lesions. Breast 2007 
Feb; 16(1):94-101. Not eligible target population 

108. Angele S, Treilleux I, Bremond A, et al. Altered 
expression of DNA double-strand break detection 
and repair proteins in breast carcinomas. 
Histopathology 2003 Oct; 43(4):347-53. Not 
eligible outcomes 

109. Anjum S, Khan S, Baig SM, et al. Effect of 
chemotherapy on circulating steroid hormone levels 
in postoperative premenopausal breast cancer 
patients. J Pak Med Assoc 1991 Dec; 41(12):296-8. 
Not eligible target population 

110. Ansari B, Purdie CA, Brown DC. Adult Langerhans 
cell histiocytosis mimicking Paget's disease of the 
nipple. Breast J 2005 Jul-Aug; 11(4):281-2. Not 
eligible target population 

111. Anthuber M, Kemkes BM, Gokel M, et al. 
Carcinoma of the breast and heart transplantation: a 
case report. J Heart Lung Transplant 1991 Sep-Oct; 
10(5 Pt 1):782-3. Case Reports 

112. Apesteguia L, Mellado M, Saenz J, et al. Vacuum-
assisted breast biopsy on digital stereotaxic table of 
nonpalpable lesions non-recognisable by 
ultrasonography. Eur Radiol 2002 Mar; 12(3):638-
45. Not eligible outcomes 

113. Apple SK. Variability in gross and microscopic 
pathology reporting in excisional biopsies of breast 
cancer tissue. Breast J 2006 Mar-Apr; 12(2):145-9. 
Not eligible outcomes 

114. Archili C, Lissoni P, Cattaneo G, et al. Lack of 
changes in soluble interleukin-2 receptor serum 
levels during chemotherapy-induced lymphocyte 
damage. Int J Biol Markers 1990 Jan-Mar; 5(1):43-
5. Not eligible target population 
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115. Argenta LC. Simulated metastatic carcinoma after 
breast reconstruction. Am J Surg 1985 Feb; 
149(2):299-300. Case Reports 

116. Ariad S, Seymour L, Bezwoda WR. Platelet-derived 
growth factor (PDGF) in plasma of breast cancer 
patients: correlation with stage and rate of 
progression. Breast Cancer Res Treat 1991 Dec; 
20(1):11-7. Not eligible outcomes 

117. Ariga N, Moriya T, Suzuki T, et al. Retinoic acid 
receptor and retinoid X receptor in ductal carcinoma 
in situ and intraductal proliferative lesions of the 
human breast. Jpn J Cancer Res 2000 Nov; 
91(11):1169-76. Not eligible outcomes 

118. Ariga N, Moriya T, Suzuki T, et al. 17 beta-
Hydroxysteroid dehydrogenase type 1 and type 2 in 
ductal carcinoma in situ and intraductal proliferative 
lesions of the human breast. Anticancer Res 2000 
Mar-Apr; 20(2B):1101-8. Not eligible outcomes 

119. Ariga R, Bloom K, Reddy VB, et al. Fine-needle 
aspiration of clinically suspicious palpable breast 
masses with histopathologic correlation. Am J Surg 
2002 Nov; 184(5):410-3. Not eligible outcomes 

120. Arihiro K, Inai K, Kurihara K, et al. Loss of VLA-2 
collagen receptor in breast carcinoma, facilitating 
invasion and metastasis. Jpn J Cancer Res 1993 Jul; 
84(7):726-33. Not eligible outcomes 

121. Arnold RE, Frykberg ER, Kilkenny JW, 3rd, et al. 
Trends in surgical treatment of breast cancer at an 
urban teaching hospital: a six-year review. Am Surg 
1998 Feb; 64(2):107-11. Not eligible outcomes 

122. Arora S, Menes TS, Moung C, et al. Atypical ductal 
hyperplasia at margin of breast biopsy--is re-
excision indicated? Annals of Surgical Oncology 
2008 Mar; 15(3):843-7. Not eligible target 
population 

123. Arpino G, Allred DC, Mohsin SK, et al. Lobular 
neoplasia on core-needle biopsy--clinical 
significance. Cancer 2004 Jul 15; 101(2):242-50. 
Not eligible target population 

124. Arpino G, Laucirica R, Elledge RM. Premalignant 
and in situ breast disease: biology and clinical 
implications. Ann Intern Med 2005 Sep 20; 
143(6):446-57. Review 

125. Arthur DW, Koo D, Zwicker RD, et al. Partial 
breast brachytherapy after lumpectomy: low-dose-
rate and high-dose-rate experience. Int J Radiat 
Oncol Biol Phys 2003 Jul 1; 56(3):681-9. Not 
eligible target population 

126. Arun B, Vogel KJ, Lopez A, et al. High Prevalence 
of Preinvasive Lesions Adjacent to BRCA1/2-
Associated Breast Cancers. Cancer Prev Res (Phila 
Pa) 2009 Jan 27. Not eligible level of evidence  

127. Aryal KR, Lengyel AJ, Purser N, et al. Nipple core 
biopsy for the deformed or scaling nipple. Breast 
2004 Aug; 13(4):350-2. Not eligible target 
population 

128. Ascenso AC, Marques MS, Capitao-Mor M. Paget's 
disease of the nipple. Clinical and pathological 
review of 109 female patients. Dermatologica 1985; 
170(4):170-9. Not eligible target population 

129. Asch HL, Winston JS, Edge SB, et al. Down-
regulation of gelsolin expression in human breast 

ductal carcinoma in situ with and without invasion. 
Breast Cancer Res Treat 1999 May; 55(2):179-88. 
Not eligible outcomes 

130. Ascunce N, Del Moral A, Murillo A, et al. Early 
detection programme for breast cancer in Navarra, 
Spain. Eur J Cancer Prev 1994 01; 3 Suppl 1:41-8. 
Not eligible outcomes 

131. Ashworth MT, Haqqani MT. Endocrine variant of 
ductal carcinoma in situ of breast: ultrastructural 
and light microscopical study. J Clin Pathol 1986 
Dec; 39(12):1355-9. Case Reports 

132. Assersohn L, Gangi L, Zhao Y, et al. The feasibility 
of using fine needle aspiration from primary breast 
cancers for cDNA microarray analyses. Clin Cancer 
Res 2002 Mar; 8(3):794-801. Not eligible target 
population 

133. Assersohn L, Powles TJ, Ashley S, et al. Local 
relapse in primary breast cancer patients with 
unexcised positive surgical margins after 
lumpectomy, radiotherapy and chemoendocrine 
therapy. Ann Oncol 1999 Dec; 10(12):1451-5. Not 
eligible target population 

134. Atalay G, Dirix L, Biganzoli L, et al. The effect of 
exemestane on serum lipid profile in 
postmenopausal women with metastatic breast 
cancer: a companion study to EORTC Trial 10951, 
'Randomized phase II study in first line hormonal 
treatment for metastatic breast cancer with 
exemestane or tamoxifen in postmenopausal 
patients'. Ann Oncol 2004 Feb; 15(2):211-7. Not 
eligible target population 

135. Athanasiou A, Vanel D, Fournier L, et al. Optical 
mammography: a new technique for visualizing 
breast lesions in women presenting non palpable 
BIRADS 4-5 imaging findings: preliminary results 
with radiologic-pathologic correlation. Cancer 
Imaging 2007; 7:34-40. Not eligible outcomes 

136. Athow AC, Gattuso JM, Perry N, et al. Is 
radiotherapy needed after breast conservation for 
small invasive breast cancers? Eur J Surg Oncol 
2002 Jun; 28(4):379-82. Not eligible target 
population 

137. Atlante G, Pozzi M, Vincenzoni C, et al. Four case 
reports presenting new acquisitions on the 
association between breast and endometrial 
carcinoma. Gynecol Oncol 1990 Jun; 37(3):378-80. 
Case Reports 

138. Aubele M, Cummings M, Walsch A, et al. 
Heterogeneous chromosomal aberrations in 
intraductal breast lesions adjacent to invasive 
carcinoma. Anal Cell Pathol 2000; 20(1):17-24. Not 
eligible outcomes 

139. Aubele M, Mattis A, Zitzelsberger H, et al. 
Extensive ductal carcinoma In situ with small foci 
of invasive ductal carcinoma: evidence of genetic 
resemblance by CGH. Int J Cancer 2000 Jan 1; 
85(1):82-6. Not eligible target population 

140. Aulmann S, Bentz M, Sinn HP. C-myc oncogene 
amplification in ductal carcinoma in situ of the 
breast. Breast Cancer Res Treat 2002 Jul; 74(1):25-
31. Not eligible outcomes 
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141. Avisar E, Molina MA, Scarlata M, et al. Internal 
mammary sentinel node biopsy for breast cancer. 
American Journal of Surgery 2008 Oct; 196(4):490-
4. Not eligible outcomes 

142. Avril N, Menzel M, Dose J, et al. Glucose 
metabolism of breast cancer assessed by 18F-FDG 
PET: histologic and immunohistochemical tissue 
analysis. J Nucl Med 2001 Jan; 42(1):9-16. Not 
eligible outcomes 

143. Axelrod DE, Miller NA, Lickley HL, et al. Effect of 
Quantitative Nuclear Image Features on Recurrence 
of Ductal Carcinoma In Situ (DCIS) of the Breast. 
Cancer Inform 2008; 6:99-109. Not eligible level of 
evidence  

144. Aziz D, Rawlinson E, Narod SA, et al. The role of 
reexcision for positive margins in optimizing local 
disease control after breast-conserving surgery for 
cancer. Breast J 2006 Jul-Aug; 12(4):331-7. Not 
eligible target population 

145. Azria D, Auvray H, Barillot I, et al. [Ductal 
carcinoma in situ: role of the boost]. Cancer 
Radiother 2008 Nov; 12(6-7):571-6. Language 

146. Azuma A, Tozaki M, Ito K, et al. Ductal carcinoma 
in situ: correlation between FDG-PET/CT and 
histopathology. Radiat Med 2008 Oct; 26(8):488-
93. Not eligible outcomes 

147. Azzopardi JG, Muretto P, Goddeeris P, et al. 
'Carcinoid' tumours of the breast: the morphological 
spectrum of argyrophil carcinomas. Histopathology 
1982 Sep; 6(5):549-69. Not eligible target 
population 

148. Baak JP, Chin D, van Diest PJ, et al. Comparative 
long-term prognostic value of quantitative HER-
2/neu protein expression, DNA ploidy, and 
morphometric and clinical features in paraffin-
embedded invasive breast cancer. Lab Invest 1991 
Feb; 64(2):215-23. Not eligible target population 

149. Baak JP, Wisse-Brekelmans EC, Kurver PH, et al. 
Regional differences in breast cancer survival are 
correlated with differences in differentiation and 
rate of proliferation. Hum Pathol 1992 Sep; 
23(9):989-92. Not eligible target population 

150. Bachmeier BE, Nerlich AG, Mirisola V, et al. 
Lineage infidelity and expression of melanocytic 
markers in human breast cancer. Int J Oncol 2008 
Nov; 33(5):1011-5. Not eligible outcomes 

151. Bacus SS, Bacus JW, Slamon DJ, et al. HER-2/neu 
oncogene expression and DNA ploidy analysis in 
breast cancer. Arch Pathol Lab Med 1990 Feb; 
114(2):164-9. Not eligible outcomes 

152. Badejo OA. Fungating accessory breast carcinoma 
in Nigerian women. Trop Geogr Med 1984 Mar; 
36(1):45-9. Case Reports 

153. Badoual C, Maruani A, Ghorra C, et al. 
Pathological prognostic factors of invasive breast 
carcinoma in ultrasound-guided large core biopsies-
correlation with subsequent surgical excisions. 
Breast 2005 Feb; 14(1):22-7. Not eligible outcomes 

154. Badra FA, Karamouzis MV, Ravazoula P, et al. 
Non-palpable breast carcinomas: correlation of 
mammographically detected malignant-appearing 
microcalcifications and epidermal growth factor 

receptor (EGFR) family expression. Cancer Lett 
2006 Nov 28; 244(1):34-41. Not eligible outcomes 

155. Badve S, Turbin D, Thorat MA, et al. FOXA1 
expression in breast cancer--correlation with 
luminal subtype A and survival. Clin Cancer Res 
2007 Aug 1; 13(15 Pt 1):4415-21. Not eligible 
target population 

156. Baek IS, Jeong AC, Lee SB, et al. A case of 
intraductal papillary tumor of pancreas associated 
with mucinous ductal ectasia. Korean J Intern Med 
1997 Jan; 12(1):100-4. Case Reports 

157. Baggott JE, Heimburger DC, Krumdieck CL, et al. 
Folate conjugase activity in the plasma and tumors 
of breast-cancer patients. Am J Clin Nutr 1987 Aug; 
46(2):295-301. Not eligible outcomes 

158. Bagnall MJ, Evans AJ, Wilson AR, et al. Predicting 
invasion in mammographically detected 
microcalcification. Clin Radiol 2001 Oct; 
56(10):828-32. Not eligible outcomes 

159. Bagnera S, Campanino P, Barisone F, et al. 
Imaging, histology and hormonal features of five 
cases of male breast cancer observed in a single 
year: comparison with the literature. Radiol Med 
2008 Dec; 113(8):1096-109. Not eligible target 
population 

160. Baildam AD. The role of bilateral prophylactic 
mastectomy (BPMX) in women at high risk of 
breast cancer. Dis Markers 1999 Oct; 15(1-3):197-
8. Comment 

161. Baird RM, Worth A, Hislop G. Recurrence after 
lumpectomy for comedo-type intraductal carcinoma 
of the breast. Am J Surg 1990 May; 159(5):479-81. 
Not eligible level of evidence  

162. Bajetta E, Ferrari L, Celio L, et al. The aromatase 
inhibitor letrozole in advanced breast cancer: effects 
on serum insulin-like growth factor (IGF)-I and 
IGF-binding protein-3 levels. J Steroid Biochem 
Mol Biol 1997 Nov-Dec; 63(4-6):261-7. Not 
eligible target population 

163. Bajetta E, Zilembo N, Barni S, et al. A multicentre, 
randomized, pharmacokinetic, endocrine and 
clinical study to evaluate formestane in breast 
cancer patients at first relapse: endocrine and 
clinical results. The Italian Trials in Medical 
Oncology (I.T.M.O.) group. Ann Oncol 1997 Jul; 
8(7):649-54. Not eligible target population 

164. Bajetta E, Zilembo N, Buzzoni R, et al. 
Endocrinological and clinical evaluation of two 
doses of formestane in advanced breast cancer. Br J 
Cancer 1994 Jul; 70(1):145-50. Not eligible target 
population 

165. Bajetta E, Zilembo N, Dowsett M, et al. Double-
blind, randomised, multicentre endocrine trial 
comparing two letrozole doses, in postmenopausal 
breast cancer patients. Eur J Cancer 1999 Feb; 
35(2):208-13. Not eligible target population 

166. Bajetta E, Zilembo N, Noberasco C. Second-
generation aromatase inhibitors. Tumori 1995 Mar-
Apr; 81(2):77-80. Not eligible target population 

167. Bajetta E, Zilembo N, Noberasco C, et al. The 
minimal effective exemestane dose for endocrine 
activity in advanced breast cancer. Eur J Cancer 
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1997 Apr; 33(4):587-91. Not eligible target 
population 

168. Baker KS, Monsees BS, Diaz NM, et al. Carcinoma 
within fibroadenomas: mammographic features. 
Radiology 1990 Aug; 176(2):371-4. Not eligible 
outcomes 

169. Baker RR. Unusual lesions and their management. 
Surg Clin North Am 1990 Aug; 70(4):963-75. Not 
eligible target population 

170. Balch GC, Mithani SK, Simpson JF, et al. Accuracy 
of intraoperative gross examination of surgical 
margin status in women undergoing partial 
mastectomy for breast malignancy. Am Surg 2005 
Jan; 71(1):22-7; discussion 7-8. Not eligible level of 
evidence  

171. Balich SM, Khandekhar JD, Sener SF. Cancer of 
the male breast presenting as an axillary mass. J 
Surg Oncol 1993 May; 53(1):68-70. Case Reports 

172. Balleine RL, Murali R, Bilous AM, et al. 
Histopathological features of breast cancer in 
carriers of ATM gene variants. Histopathology 
2006 Nov; 49(5):523-32. Not eligible outcomes 

173. Balleine RL, Webster LR, Davis S, et al. Molecular 
grading of ductal carcinoma in situ of the breast. 
Clin Cancer Res 2008 Dec 15; 14(24):8244-52. Not 
eligible outcomes 

174. Ballesio L, Maggi C, Savelli S, et al. Role of breast 
magnetic resonance imaging (MRI) in patients with 
unilateral nipple discharge: preliminary study. 
Radiol Med (Torino) 2008 Mar; 113(2):249-64. Not 
eligible outcomes 

175. Ballesio L, Maggi C, Savelli S, et al. Adjunctive 
diagnostic value of ultrasonography evaluation in 
patients with suspected ductal breast disease. Radiol 
Med (Torino) 2007 Apr; 112(3):354-65. Not 
eligible outcomes 

176. Banerjee S, Dhar G, Haque I, et al. CCN5/WISP-2 
expression in breast adenocarcinoma is associated 
with less frequent progression of the disease and 
suppresses the invasive phenotypes of tumor cells. 
Cancer Res 2008 Sep 15; 68(18):7606-12. Not 
eligible outcomes 

177. Banerjee S, Smith IE, Folkerd L, et al. Comparative 
effects of anastrozole, tamoxifen alone and in 
combination on plasma lipids and bone-derived 
resorption during neoadjuvant therapy in the impact 
trial. Ann Oncol 2005 Oct; 16(10):1632-8. Not 
eligible target population 

178. Bankfalvi A, Ludwig A, De-Hesselle B, et al. 
Different proliferative activity of the glandular and 
myoepithelial lineages in benign proliferative and 
early malignant breast diseases. Mod Pathol 2004 
Sep; 17(9):1051-61. Not eligible outcomes 

179. Bankhead A, 3rd, Magnuson NS, Heckendorn RB. 
Cellular automaton simulation examining 
progenitor hierarchy structure effects on mammary 
ductal carcinoma in situ. J Theor Biol 2007 Jun 7; 
246(3):491-8. Secondary data analysis 

180. Baqai T, Shousha S. Oestrogen receptor negativity 
as a marker for high-grade ductal carcinoma in situ 
of the breast. Histopathology 2003 May; 42(5):440-
7. Not eligible outcomes 

181. Barbacioru C, Arunachalam A, Cowden D, et al. 
Pharmacokinetic mapping of breast tumors: a new 
statistical analysis technique for dynamic magnetic 
resonance imaging. AMIA Annu Symp Proc 
2003:783. Not eligible outcomes 

182. Barnes N, Haywood P, Flint P, et al. Survivin 
expression in in situ and invasive breast cancer 
relates to COX-2 expression and DCIS recurrence. 
Br J Cancer 2006 Jan 30; 94(2):253-8. Not eligible 
outcomes 

183. Barnes NL, Boland GP, Davenport A, et al. 
Relationship between hormone receptor status and 
tumour size, grade and comedo necrosis in ductal 
carcinoma in situ. Br J Surg 2005 Apr; 92(4):429-
34. Not eligible outcomes 

184. Barnes PJ, Boutilier R, Chiasson D, et al. 
Metaplastic breast carcinoma: clinical-pathologic 
characteristics and HER2/neu expression. Breast 
Cancer Res Treat 2005 May; 91(2):173-8. Not 
eligible outcomes 

185. Barnes PJ, Dumont RJ, Higgins HG. Acinar pattern 
of mammary Paget's disease: a case report. Breast J 
2007 Sep-Oct; 13(5):520-6. Case Reports 

186. Barr R, Dann F. Anaplastic thyroid carcinoma 
metastatic to skin. J Cutan Pathol 1974; 1(5):201-6. 
Case Reports 

187. Barratt A, Howard K, Irwig L, et al. Model of 
outcomes of screening mammography: information 
to support informed choices. BMJ 2005 Apr 23; 
330(7497):936. Secondary data analysis 

188. Barreau B, de Mascarel I, Feuga C, et al. 
Mammography of ductal carcinoma in situ of the 
breast: review of 909 cases with radiographic-
pathologic correlations. Eur J Radiol 2005 Apr; 
54(1):55-61. Not eligible outcomes 

189. Barros A, Cardoso MA, Sheng PY, et al. 
Radioguided localisation of non-palpable breast 
lesions and simultaneous sentinel lymph node 
mapping. Eur J Nucl Med Mol Imaging 2002 Dec; 
29(12):1561-5. Not eligible outcomes 

190. Barth PJ, Ebrahimsade S, Ramaswamy A, et al. 
CD34+ fibrocytes in invasive ductal carcinoma, 
ductal carcinoma in situ, and benign breast lesions. 
Virchows Arch 2002 Mar; 440(3):298-303. Not 
eligible outcomes 

191. Bartley AN, Ross DW. Validation of p53 
immunohistochemistry as a prognostic factor in 
breast cancer in clinical practice. Arch Pathol Lab 
Med 2002 Apr; 126(4):456-8. Not eligible target 
population 

192. Bassett LW, Liu TH, Giuliano AE, et al. The 
prevalence of carcinoma in palpable vs impalpable, 
mammographically detected lesions. AJR Am J 
Roentgenol 1991 Jul; 157(1):21-4. Not eligible 
target population 

193. Basu CB, Wahba M, Bullocks JM, et al. Paget 
disease of a nipple graft following completion of a 
breast reconstruction with a nipple-sharing 
technique. Ann Plast Surg 2008 Feb; 60(2):144-5. 
Case Reports 

194. Basu SK, Schwartz C, Fisher SG, et al. Unilateral 
and bilateral breast cancer in women surviving 
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pediatric Hodgkin's disease. Int J Radiat Oncol Biol 
Phys 2008 Sep 1; 72(1):34-40. Not eligible level of 
evidence  

195. Bates GJ, Fox SB, Han C, et al. Quantification of 
regulatory T cells enables the identification of high-
risk breast cancer patients and those at risk of late 
relapse. J Clin Oncol 2006 Dec 1; 24(34):5373-80. 
Not eligible level of evidence  

196. Battifora H. Intracytoplasmic lumina in breast 
carcinoma: a helpful histopathologic feature. Arch 
Pathol 1975 Nov; 99(11):614-7. Case Reports 

197. Bauer RL, Eckhert KH, Jr., Nemoto T. Ductal 
carcinoma in situ-associated nipple discharge: a 
clinical marker for locally extensive disease. Ann 
Surg Oncol 1998 Jul-Aug; 5(5):452-5. Not eligible 
level of evidence  

198. Bauer TL, Pandelidis SM, Rhoads JE, Jr. Five-year 
survival of 100 women with carcinoma of the breast 
diagnosed by screening mammography and needle-
localization biopsy. J Am Coll Surg 1994 May; 
178(5):427-30. Not eligible level of evidence  

199. Bauer TW, Spitz FR, Callans LS, et al. Subareolar 
and peritumoral injection identify similar sentinel 
nodes for breast cancer. Ann Surg Oncol 2002 Mar; 
9(2):169-76. Not eligible target population 

200. Bauer TW, Tubbs RR, Edinger MG, et al. A 
prospective comparison of DNA quantitation by 
image and flow cytometry. Am J Clin Pathol 1990 
Mar; 93(3):322-6. Not eligible outcomes 

201. Bauer VP, Ditkoff BA, Schnabel F, et al. The 
management of lobular neoplasia identified on 
percutaneous core breast biopsy. Breast J 2003 Jan-
Feb; 9(1):4-9. Not eligible outcomes 

202. Baum M, Budzar AU, Cuzick J, et al. Anastrozole 
alone or in combination with tamoxifen versus 
tamoxifen alone for adjuvant treatment of 
postmenopausal women with early breast cancer: 
first results of the ATAC randomised trial. Lancet 
2002 Jun 22; 359(9324):2131-9. Not eligible 
outcomes 

203. Beaber EF, Holt VL, Malone KE, et al. 
Reproductive factors, age at maximum height, and 
risk of three histologic types of breast cancer. 
Cancer Epidemiol Biomarkers Prev 2008 Dec; 
17(12):3427-34. Not eligible target population 

204. Bean GR, Ibarra Drendall C, Goldenberg VK, et al. 
Hypermethylation of the breast cancer-associated 
gene 1 promoter does not predict cytologic atypia or 
correlate with surrogate end points of breast cancer 
risk. Cancer Epidemiol Biomarkers Prev 2007 Jan; 
16(1):50-6. Not eligible outcomes 

205. Bean GR, Scott V, Yee L, et al. Retinoic acid 
receptor-beta2 promoter methylation in random 
periareolar fine needle aspiration. Cancer Epidemiol 
Biomarkers Prev 2005 Apr; 14(4):790-8. Not 
eligible outcomes 

206. Beck JS. Observer variability in reporting of breast 
lesions. J Clin Pathol 1985 Dec; 38(12):1358-65. 
Not eligible outcomes 

207. Becker H. Breast reconstruction using an inflatable 
breast implant with detachable reservoir. Plast 

Reconstr Surg 1984 Apr; 73(4):678-83. Not eligible 
target population 

208. Bedei L, Falcini F, Sanna PA, et al. Atypical ductal 
hyperplasia of the breast: the controversial 
management of a borderline lesion: experience of 
47 cases diagnosed at vacuum-assisted biopsy. 
Breast 2006 Apr; 15(2):196-202. Not eligible 
outcomes 

209. Bedrosian I, Mick R, Orel SG, et al. Changes in the 
surgical management of patients with breast 
carcinoma based on preoperative magnetic 
resonance imaging. Cancer 2003 Aug 1; 98(3):468-
73. Not eligible target population 

210. Bedrosian I, Schlencker J, Spitz FR, et al. Magnetic 
resonance imaging-guided biopsy of 
mammographically and clinically occult breast 
lesions. Ann Surg Oncol 2002 Jun; 9(5):457-61. Not 
eligible outcomes 

211. Beerman H, Bonsing BA, van de Vijver MJ, et al. 
DNA ploidy of primary breast cancer and local 
recurrence after breast-conserving therapy. Br J 
Cancer 1991 Jul; 64(1):139-43. Not eligible 
outcomes 

212. Behrenbruch CP, Marias K, Armitage PA, et al. 
Fusion of contrast-enhanced breast MR and 
mammographic imaging data. Med Image Anal 
2003 Sep; 7(3):311-40. Case Reports 

213. Bell CD, Stadler J, Michowitz M, et al. Relationship 
of nuclear appearance to stromal invasion in human 
breast cancer. J Surg Oncol 1987 May; 35(1):63-9. 
Not eligible outcomes 

214. Ben-Baruch G, Segal O, Serlin J, et al. Metastases 
to the endometrium from breast carcinoma. Eur J 
Gynaecol Oncol 1990; 11(1):61-6. Case Reports 

215. Bender CM, Sereika SM, Berga SL, et al. Cognitive 
impairment associated with adjuvant therapy in 
breast cancer. Psychooncology 2006 May; 
15(5):422-30. Not eligible target population 

216. Benson SR, Blue J, Judd K, et al. Ultrasound is now 
better than mammography for the detection of 
invasive breast cancer. Am J Surg 2004 Oct; 
188(4):381-5. Not eligible outcomes 

217. Bentley CR, Davies G, Aclimandos WA. 
Tamoxifen retinopathy: a rare but serious 
complication. BMJ 1992 Feb 22; 304(6825):495-6. 
Case Reports 

218. Berg WA, Arnoldus CL, Teferra E, et al. Biopsy of 
amorphous breast calcifications: pathologic 
outcome and yield at stereotactic biopsy. Radiology 
2001 Nov; 221(2):495-503. Not eligible outcomes 

219. Berg WA, Gilbreath PL. Multicentric and 
multifocal cancer: whole-breast US in preoperative 
evaluation. Radiology 2000 Jan; 214(1):59-66. Not 
eligible outcomes 

220. Berg WA, Gutierrez L, NessAiver MS, et al. 
Diagnostic accuracy of mammography, clinical 
examination, US, and MR imaging in preoperative 
assessment of breast cancer. Radiology 2004 Dec; 
233(3):830-49. Not eligible level of evidence  

221. Berg WA, Mrose HE, Ioffe OB. Atypical lobular 
hyperplasia or lobular carcinoma in situ at core-
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needle breast biopsy. Radiology 2001 Feb; 
218(2):503-9. Not eligible target population 

222. Berg WA, Weinberg IN, Narayanan D, et al. High-
resolution fluorodeoxyglucose positron emission 
tomography with compression ("positron emission 
mammography") is highly accurate in depicting 
primary breast cancer. Breast J 2006 Jul-Aug; 
12(4):309-23. Not eligible outcomes 

223. Bergman S, Hoda SA, Geisinger KR, et al. E-
cadherin-negative primary small cell carcinoma of 
the breast. Report of a case and review of the 
literature. Am J Clin Pathol 2004 Jan; 121(1):117-
21. Not eligible outcomes 

224. Berman H, Zhang J, Crawford YG, et al. Genetic 
and epigenetic changes in mammary epithelial cells 
identify a subpopulation of cells involved in early 
carcinogenesis. Cold Spring Harb Symp Quant Biol 
2005; 70:317-27. Not eligible outcomes 

225. Bernaerts A, De Schepper A, Jr., Van Dam P, et al. 
Clip migration after vacuum-assisted stereotactic 
breast biopsy: a pitfall in preoperative wire 
localization. JBR-BTR 2007 May-Jun; 90(3):172-5. 
Case Reports 

226. Bernardi M, Brown AS, Malone JC, et al. Paget 
disease in a man. Arch Dermatol 2008 Dec; 
144(12):1660-2. Not eligible target population 

227. Bernathova M, Zelger B, Deardon D, et al. 
Sonographic findings of an intraductal mucinous 
carcinoma. J Ultrasound Med 2006 Jul; 25(7):925-
7. Case Reports 

228. Bernhard J, Castiglione-Gertsch M, Schmitz SF, et 
al. Quality of life in postmenopausal patients with 
breast cancer after failure of tamoxifen: formestane 
versus megestrol acetate as second-line hormonal 
treatment. Swiss Group for Clinical Cancer 
Research (SAKK). Eur J Cancer 1999 Jun; 
35(6):913-20. Not eligible target population 

229. Bernhard J, Thurlimann B, Schmitz SF, et al. 
Defining clinical benefit in postmenopausal patients 
with breast cancer under second-line endocrine 
treatment: does quality of life matter? J Clin Oncol 
1999 Jun; 17(6):1672-9. Not eligible target 
population 

230. Bernhardt G, Reile H, Birnbock H, et al. 
Standardized kinetic microassay to quantify 
differential chemosensitivity on the basis of 
proliferative activity. J Cancer Res Clin Oncol 
1992; 118(1):35-43. Not eligible outcomes 

231. Berois N, Mazal D, Ubillos L, et al. UDP-N-acetyl-
D-galactosamine: polypeptide N-
acetylgalactosaminyltransferase-6 as a new 
immunohistochemical breast cancer marker. J 
Histochem Cytochem 2006 Mar; 54(3):317-28. Not 
eligible outcomes 

232. Bertheau P, Steinberg SM, Cowan K, et al. Breast 
cancer in young women: clinicopathologic 
correlation. Semin Diagn Pathol 1999 Aug; 
16(3):248-56. Not eligible outcomes 

233. Bertolo C, Guerrero D, Vicente F, et al. Differences 
and molecular immunohistochemical parameters in 
the subtypes of infiltrating ductal breast cancer. Am 

J Clin Pathol 2008 Sep; 130(3):414-24. Not eligible 
target population 

234. Besic N, Zgajnar J, Hocevar M, et al. Breast biopsy 
with wire localization: factors influencing complete 
excision of nonpalpable carcinoma. Eur Radiol 
2002 Nov; 12(11):2684-9. Not eligible outcomes 

235. Bessell-Browne R, Beer T, Wylie E. Tungsten 
particles mimicking the microcalcifications seen in 
ductal carcinoma in situ. Australas Radiol 2006 
Feb; 50(1):87-90. Case Reports 

236. Betsill WL, Jr., Rosen PP, Lieberman PH, et al. 
Intraductal carcinoma. Long-term follow-up after 
treatment by biopsy alone. JAMA 1978 May 5; 
239(18):1863-7. Not eligible level of evidence  

237. Bettini AC, Tondini C, Poletti P, et al. A case of 
interstitial pneumonitis associated with Guillain-
Barre syndrome during administration of adjuvant 
trastuzumab. Tumori 2008 Sep-Oct; 94(5):737-41. 
Case Reports 

238. Beute BJ, Kalisher L, Hutter RV. Lobular 
carcinoma in situ of the breast: clinical, pathologic, 
and mammographic features. AJR Am J Roentgenol 
1991 Aug; 157(2):257-65. Not eligible outcomes 

239. Bhadani PP, Sharma MC, Sah SP, et al. Paget's 
disease of the nipple diagnosed on cytology: a case 
report. Indian J Pathol Microbiol 2004 Apr; 
47(2):246-8. Not eligible target population 

240. Bianco MK, Vasef MA. HER-2 gene amplification 
in Paget disease of the nipple and extramammary 
site: a chromogenic in situ hybridization study. 
Diagn Mol Pathol 2006 Sep; 15(3):131-5. Not 
eligible target population 

241. Bibbo M, Scheiber M, Cajulis R, et al. Stereotaxic 
fine needle aspiration cytology of clinically occult 
malignant and premalignant breast lesions. Acta 
Cytol 1988 Mar-Apr; 32(2):193-201. Not eligible 
outcomes 

242. Biesterfeld S, Kusche M, Viereck E, et al. Limited 
value of the NKI/C3-antibody for the differential 
diagnosis of Paget's disease of the nipple and intra-
epidermal malignant melanoma. Histopathology 
1996 Mar; 28(3):269-70. Not eligible target 
population 

243. Bigenwald RZ, Warner E, Gunasekara A, et al. Is 
mammography adequate for screening women with 
inherited BRCA mutations and low breast density? 
Cancer Epidemiol Biomarkers Prev 2008 Mar; 
17(3):706-11. Not eligible outcomes 

244. Bijker N, Peterse JL, Duchateau L, et al. 
Histological type and marker expression of the 
primary tumour compared with its local recurrence 
after breast-conserving therapy for ductal carcinoma 
in situ. Br J Cancer 2001 Feb; 84(4):539-44. No 
associative hypothesis tested 

245. Bijker N, Peterse JL, Fentiman IS, et al. Effects of 
patient selection on the applicability of results from 
a randomised clinical trial (EORTC 10853) 
investigating breast-conserving therapy for DCIS. 
Br J Cancer 2002 Sep 9; 87(6):615-20. No 
associative hypothesis tested 

246. Bijker N, Rutgers EJ, Duchateau L, et al. Breast-
conserving therapy for Paget disease of the nipple: a 
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prospective European Organization for Research 
and Treatment of Cancer study of 61 patients. 
Cancer 2001 Feb 1; 91(3):472-7. Not eligible target 
population 

247. Bijker N, Rutgers EJ, Peterse JL, et al. Variations in 
diagnostic and therapeutic procedures in a 
multicentre, randomized clinical trial (EORTC 
10853) investigating breast-conserving treatment 
for DCIS. Eur J Surg Oncol 2001 Mar; 27(2):135-
40. Not eligible outcomes 

248. Bilimoria KY, Cambic A, Hansen NM, et al. 
Evaluating the impact of preoperative breast 
magnetic resonance imaging on the surgical 
management of newly diagnosed breast cancers. 
Arch Surg 2007 May; 142(5):441-5; discussion 5-7. 
Not eligible outcomes 

249. Bingham HG, Copeland EM, Hackett R, et al. 
Breast cancer in a patient with silicone breast 
implants after 13 years. Ann Plast Surg 1988 Mar; 
20(3):236-7. Case Reports 

250. Biran S, Keren A, Farkas T, et al. Development of 
carcinoma of the breast at the site of an implanted 
pacemaker in two patients. J Surg Oncol 1979; 
11(1):7-11. Not eligible target population 

251. Bircan S, Kapucuoglu N, Baspinar S, et al. CD24 
expression in ductal carcinoma in situ and invasive 
ductal carcinoma of breast: an 
immunohistochemistry-based pilot study. Pathol 
Res Pract 2006; 202(8):569-76. Not eligible 
outcomes 

252. Birnbaum L. Use of dermal grafts to cover implants 
in breast reconstructions. Plast Reconstr Surg 1979 
Apr; 63(4):487-91. Case Reports 

253. Birsner JW, Gershon-Cohen J. Diagnostic scoring 
system for mammary carcinoma. Acta Radiol Ther 
Phys Biol 1973 Oct; 12(5):387-96. Not eligible 
outcomes 

254. Bishop CC, Singh S, Nash AG. Mastectomy and 
breast reconstruction preserving the nipple. Ann R 
Coll Surg Engl 1990 Mar; 72(2):87-9. Not eligible 
target population 

255. Blackwell K, Haroon Z, Broadwater G, et al. 
Plasma D-dimer levels in operable breast cancer 
patients correlate with clinical stage and axillary 
lymph node status. J Clin Oncol 2000 Feb; 
18(3):600-8. Not eligible outcomes 

256. Blamey RW. Guidelines on endocrine therapy of 
breast cancer EUSOMA. Eur J Cancer 2002 Mar; 
38(5):615-34. Guidelines 

257. Blanchard DK, Donohue JH, Reynolds C, et al. 
Relapse and morbidity in patients undergoing 
sentinel lymph node biopsy alone or with axillary 
dissection for breast cancer. Arch Surg 2003 May; 
138(5):482-7; discussion 7-8. Not eligible target 
population 

258. Bleicher RJ, Abrahamse P, Hawley ST, et al. The 
influence of age on the breast surgery decision-
making process. Ann Surg Oncol 2008 Mar; 
15(3):854-62. Not eligible exposure 

259. Bluemke DA, Fishman EK, Kuhlman J. CT 
evaluation following Whipple procedure: potential 
pitfalls in interpretation. J Comput Assist Tomogr 

1992 Sep-Oct; 16(5):704-8. Not eligible target 
population 

260. Blum KA, Johnson JL, Niedzwiecki D, et al. 
Prolonged follow-up after initial therapy with 2-
chlorodeoxyadenosine in patients with indolent 
non-Hodgkin lymphoma: results of Cancer and 
Leukemia Group B Study 9153. Cancer 2006 Dec 
15; 107(12):2817-25. Not eligible level of evidence  

261. Bluman LG, Borstelmann NA, Rimer BK, et al. 
Knowledge, satisfaction, and perceived cancer risk 
among women diagnosed with ductal carcinoma in 
situ. J Womens Health Gend Based Med 2001 Jul-
Aug; 10(6):589-98. Not eligible outcomes 

262. Blumenthal NC, Sood UR, Aronson PJ, et al. Facial 
ulcerations in an immunocompromised patient. 
Ecthyma gangrenosum. Arch Dermatol 1990 Apr; 
126(4):529, 32. Case Reports 

263. Boccardo F. Switching to anastrozole after 
tamoxifen improves survival in postmenopausal 
women with breast cancer. Nat Clin Pract Oncol 
2008 Feb; 5(2):76-7. Not eligible target population 

264. Boccardo F, Rubagotti A, Aldrighetti D, et al. 
Switching to an aromatase inhibitor provides 
mortality benefit in early breast carcinoma: pooled 
analysis of 2 consecutive trials. Cancer 2007 Mar 
15; 109(6):1060-7. Not eligible target population 

265. Boccardo F, Rubagotti A, Amoroso D, et al. 
Sequential tamoxifen and aminoglutethimide versus 
tamoxifen alone in the adjuvant treatment of 
postmenopausal breast cancer patients: results of an 
Italian cooperative study. J Clin Oncol 2001 Nov 
15; 19(22):4209-15. Not eligible target population 

266. Boccardo F, Rubagotti A, Puntoni M, et al. 
Switching to anastrozole versus continued 
tamoxifen treatment of early breast cancer: 
preliminary results of the Italian Tamoxifen 
Anastrozole Trial. J Clin Oncol 2005 Aug 1; 
23(22):5138-47. Not eligible target population 

267. Bocker W, Hungermann D, Weigel S, et al. 
[Atypical ductal hyperplasia and atypical epithelial 
proliferation of ductal type.]. Pathologe 2009 Jan 
22. Language 

268. Bocker W, Moll R, Poremba C, et al. Common 
adult stem cells in the human breast give rise to 
glandular and myoepithelial cell lineages: a new 
cell biological concept. Lab Invest 2002 Jun; 
82(6):737-46. Not eligible outcomes 

269. Bocklage T, Lee KR, Belinson JL. Uterine 
mullerian adenosarcoma following adenomyoma in 
a woman on tamoxifen therapy. Gynecol Oncol 
1992 Jan; 44(1):104-9. Case Reports 

270. Bodey B, Siegel SE, Kaiser HE. Restoration of the 
thymic cellular microenvironment following 
autologous bone marrow transplantation. In Vivo 
2002 Mar-Apr; 16(2):127-40. Not eligible outcomes 

271. Bodian CA, Perzin KH, Lattes R. Lobular 
neoplasia. Long term risk of breast cancer and 
relation to other factors. Cancer 1996 Sep 1; 
78(5):1024-34. Not eligible target population 

272. Bodian CA, Perzin KH, Lattes R, et al. Prognostic 
significance of benign proliferative breast disease. 
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Cancer 1993 Jun 15; 71(12):3896-907. Not eligible 
outcomes 

273. Boecker W, Buerger H, Schmitz K, et al. Ductal 
epithelial proliferations of the breast: a biological 
continuum? Comparative genomic hybridization 
and high-molecular-weight cytokeratin expression 
patterns. J Pathol 2001 Nov; 195(4):415-21. Not 
eligible outcomes 

274. Boetes C, Mann RM. Ductal carcinoma in situ and 
breast MRI. Lancet 2007 Aug 11; 370(9586):459-
60. Comment 

275. Boetes C, Strijk SP, Holland R, et al. False-negative 
MR imaging of malignant breast tumors. Eur Radiol 
1997; 7(8):1231-4. Not eligible level of evidence  

276. Bofin AM, Qvigstad G, Waldum C, et al. 
Neuroendocrine differentiation in carcinoma of the 
breast. Tyramide signal amplification discloses 
chromogranin A-positive tumour cells in more 
breast tumours than previously realized. APMIS 
2002 Sep; 110(9):658-64. Not eligible outcomes 

277. Boland GP, Butt IS, Prasad R, et al. COX-2 
expression is associated with an aggressive 
phenotype in ductal carcinoma in situ. Br J Cancer 
2004 Jan 26; 90(2):423-9. Not eligible outcomes 

278. Boland GP, McKeown A, Chan KC, et al. 
Biological response to hormonal manipulation in 
oestrogen receptor positive ductal carcinoma in situ 
of the breast. Br J Cancer 2003 Jul 21; 89(2):277-
83. Not eligible outcomes 

279. Bonadona V, Dussart-Moser S, Voirin N, et al. 
Prognosis of early-onset breast cancer based on 
BRCA1/2 mutation status in a French population-
based cohort and review. Breast Cancer Res Treat 
2007 Jan; 101(2):233-45. Not eligible target 
population 

280. Bondeson L, Linell F, Ringberg A. Breast 
reductions: what to do with all the tissue 
specimens? Histopathology 1985 Mar; 9(3):281-5. 
Not eligible outcomes 

281. Bone B, Aspelin P, Isberg B, et al. Contrast-
enhanced MR imaging of the breast in patients with 
breast implants after cancer surgery. Acta Radiol 
1995 Mar; 36(2):111-6. Not eligible outcomes 

282. Bonett A, Dorsch M, Roder D, et al. Infiltrating 
ductal carcinoma of the breast in South Australia. 
Implications of trends in tumour diameter, nodal 
status and case-survival rates for cancer control. 
Med J Aust 1990 Jan 1; 152(1):19-23. Not eligible 
target population 

283. Bonett A, Roder D, Esterman A. Case-survival rates 
for infiltrating ductal carcinomas by category of 
hospital at diagnosis in South Australia. Med J Aust 
1991 May 20; 154(10):695-7. Not eligible outcomes 

284. Bonneterre J, Buzdar A, Nabholtz JM, et al. 
Anastrozole is superior to tamoxifen as first-line 
therapy in hormone receptor positive advanced 
breast carcinoma. Cancer 2001 Nov 1; 92(9):2247-
58. Not eligible target population 

285. Bonneterre J, Coppens H, Mauriac L, et al. 
Aminoglutethimide in advanced breast cancer: 
clinical results of a French multicenter randomized 
trial comparing 500 mg and 1 g/day. Eur J Cancer 

Clin Oncol 1985 Oct; 21(10):1153-8. Not eligible 
target population 

286. Bonneterre J, Thurlimann B, Robertson JF, et al. 
Anastrozole versus tamoxifen as first-line therapy 
for advanced breast cancer in 668 postmenopausal 
women: results of the Tamoxifen or Arimidex 
Randomized Group Efficacy and Tolerability study. 
J Clin Oncol 2000 Nov 15; 18(22):3748-57. Not 
eligible target population 

287. Bonnett M, Wallis T, Rossmann M, et al. Histologic 
and radiographic analysis of ductal carcinoma in 
situ diagnosed using stereotactic incisional core 
breast biopsy. Mod Pathol 2002 Feb; 15(2):95-101. 
Not eligible outcomes 

288. Bonzanini M, Gilioli E, Brancato B, et al. The 
cytopathology of ductal carcinoma in situ of the 
breast. A detailed analysis of fine needle aspiration 
cytology of 58 cases compared with 101 invasive 
ductal carcinomas. Cytopathology 2001 Apr; 
12(2):107-19. Not eligible outcomes 

289. Boonjunwetwatmd D, Chyutipraiwan U, 
Sampatanukul P, et al. Sensitivity of mammography 
and ultrasonography on detecting abnormal findings 
of ductal carcinoma in situ. J Med Assoc Thai 2007 
Mar; 90(3):539-45. Not eligible outcomes 

290. Bordeleau L, Rakovitch E, Naimark DM, et al. A 
comparison of four treatment strategies for ductal 
carcinoma in situ using decision analysis. Cancer 
2001 Jul 1; 92(1):23-9. No primary data 

291. Borgmann K, Hoeller U, Nowack S, et al. 
Individual radiosensitivity measured with 
lymphocytes may predict the risk of acute reaction 
after radiotherapy. Int J Radiat Oncol Biol Phys 
2008 May 1; 71(1):256-64. Not eligible target 
population 

292. Bornstein BA, Recht A, Connolly JL, et al. Results 
of treating ductal carcinoma in situ of the breast 
with conservative surgery and radiation therapy. 
Cancer 1991 Jan 1; 67(1):7-13. Not eligible level of 
evidence  

293. Bosset JF, Pavy JJ, Gillet M, et al. Conventional 
external irradiation alone as adjuvant treatment in 
resectable pancreatic cancer: results of a prospective 
study. Radiother Oncol 1992 Jul; 24(3):191-4. Not 
eligible target population 

294. Bostwick J, 3rd, Paletta C, Hartrampf CR. 
Conservative treatment for breast cancer. 
Complications requiring reconstructive surgery. 
Ann Surg 1986 May; 203(5):481-90. Case Reports 

295. Bottini A, Generali D, Brizzi MP, et al. 
Randomized phase II trial of letrozole and letrozole 
plus low-dose metronomic oral cyclophosphamide 
as primary systemic treatment in elderly breast 
cancer patients. J Clin Oncol 2006 Aug 1; 
24(22):3623-8. Not eligible target population 

296. Boulos FI, Dupont WD, Simpson JF, et al. 
Histologic associations and long-term cancer risk in 
columnar cell lesions of the breast: a retrospective 
cohort and a nested case-control study. Cancer 2008 
Nov 1; 113(9):2415-21. Not eligible outcomes 

297. Boulware RJ, Byars L, Neglia WJ, et al. Treatment 
of early breast cancer with limited surgery and 
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radiation therapy. J S C Med Assoc 1992 Dec; 
88(12):566-9. Not eligible target population 

298. Boute V, Goyat I, Denoux Y, et al. Are the criteria 
of Tabar and Dean still relevant to radial scar? Eur J 
Radiol 2006 Nov; 60(2):243-9. Not eligible 
outcomes 

299. Bover L, Barrio M, Slavutsky I, et al. Description of 
a new human breast cancer cell line, IIB-BR-G, 
established from a primary undifferentiated tumor. 
Breast Cancer Res Treat 1991 Sep; 19(1):47-56. Not 
eligible target population 

300. Boyages J, Recht A, Connolly JL, et al. Early breast 
cancer: predictors of breast recurrence for patients 
treated with conservative surgery and radiation 
therapy. Radiother Oncol 1990 Sep; 19(1):29-41. 
Not eligible target population 

301. Boyd DB. Integrative tumor board: recurrent breast 
cancer or new primary? Medical oncology. Integr 
Cancer Ther 2003 Sep; 2(3):270-2. Case Reports 

302. Boyd NF, Rommens JM, Vogt K, et al. 
Mammographic breast density as an intermediate 
phenotype for breast cancer. Lancet Oncology 
2005; 6(10):798-808. Review 

303. Bradbury JM, Arno J, Edwards PA. Induction of 
epithelial abnormalities that resemble human breast 
lesions by the expression of the neu/erbB-2 
oncogene in reconstituted mouse mammary gland. 
Oncogene 1993 Jun; 8(6):1551-8. Not eligible 
target population 

304. Bradley SJ, Weaver DW, Bouwman DL. 
Alternatives in the surgical management of in situ 
breast cancer. A meta-analysis of outcome. Am 
Surg 1990 Jul; 56(7):428-32. Secondary data 
analysis 

305. Brady B, Fant J, Jones R, et al. Sentinel lymph node 
biopsy followed by delayed mastectomy and 
reconstruction. Am J Surg 2003 Feb; 185(2):114-7. 
Not eligible target population 

306. Brancato B, Houssami N, Francesca D, et al. Does 
computer-aided detection (CAD) contribute to the 
performance of digital mammography in a self-
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328. Brookland RK, Blumberg AL. Definitive irradiation 
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Breast surgery techniques: preoperative bracketing 
wire localization by surgeons. Am Surg 2007 Jun; 
73(6):574-8; discussion 8-9. Not eligible target 
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postmenopausal women with advanced breast 
carcinoma: results of a survival update based on a 
combined analysis of data from two mature phase 

III trials. Arimidex Study Group. Cancer 1998 Sep 
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377. Campbell T, Skilton RA, Coombes RC, et al. 
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381. Cangemi V, Volpino P, Mingazzini P, et al. Role of 
surgery in ductal carcinoma of the pancreas. Int 
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margin sampling at the time of initial breast 
lumpectomy significantly reduces the need for 
reexcisions. Am J Surg Pathol 2005 Dec; 
29(12):1625-32. Not eligible outcomes 
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eligible level of evidence  

559. Cutuli B, Teissier E, Piat JM, et al. Radical surgery 
and conservative treatment of ductal carcinoma in 
situ of the breast. Eur J Cancer 1992; 28(2-3):649-
54. Not eligible level of evidence  
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564. Cwikla JB, Buscombe JR, Kolasinska AD, et al. 
Correlation between uptake of Tc-99m sestaMIBI 
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Not eligible target population 

608. de Roos MA, Groote AD, Pijnappel RM, et al. 
Small size ductal carcinoma in situ of the breast: 
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633. Deutsch M. Ductal carcinoma in situ recurrent on 
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irradiation for in-breast tumor recurrence after 
previous lumpectomy and whole breast irradiation. 
Int J Radiat Oncol Biol Phys 2002 Jul 1; 53(3):687-
91. Not eligible target population 
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positive/hormonal receptor-negative tumors. Clin 
Cancer Res 2006 Mar 1; 12(5):1470-8. Not eligible 
outcomes 
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population 
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1990 Jan; 14(1):12-23. Not eligible target 
population 
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study. J Clin Oncol 2002 Apr 15; 20(8):2085-91. 
Not eligible level of evidence  
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652. Dillon MF, McDermott EW, Quinn CM, et al. 
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2007 Aug-Sep; 106(1-5):173-9. Not eligible target 
population 
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oestrogen receptor-positive breast cancers, 
irrespective of the erbB2 status. Eur J Cancer 2004 
Dec; 40(18):2742-7. Not eligible target population 
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eligible outcomes 
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35. Not eligible target population 
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more completely than anastrozole in 
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Oncol 2008 Apr 1; 26(10):1671-6. Not eligible 
target population 
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9(1):10-2. Not eligible outcomes 
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Radiotherapy following breast-conserving surgery 
for screen-detected ductal carcinoma in situ: 
indications and utilisation in the UK. Interim 
findings from the Sloane Project. Br J Cancer 2007 
Sep 17; 97(6):725-9. Not eligible outcomes 

671. Dogan BE, Whitman GJ, Middleton LP, et al. 
Intracystic papillary carcinoma of the breast. AJR 
Am J Roentgenol 2003 Jul; 181(1):186. Case 
Reports 
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304. Not eligible target population 
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target population 
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concentrations of prothymosin alpha: a novel 
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ductal carcinoma associated with tubular adenoma 
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eligible outcomes 
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factor and its receptor as prognostic indicators in 
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681. Doren E, Hulvat M, Norton J, et al. Predicting 
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eligible target population 
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changes during neoadjuvant anastrozole, tamoxifen, 
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eligible target population 
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21(9):1063-8. Not eligible target population 
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Not eligible target population 
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50(5):607-14. Not eligible level of evidence  
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Not eligible target population 
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eligible target population 
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Not eligible outcomes 
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tamoxifen, alone, or in combination) trial. Am J 
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eligible target population 
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Tumor suppressor gene promoter hypermethylation 
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2000 Oct; 180(4):274-7. Not eligible target 
population 

B-27 



713. Dupont WD, Page DL. Relative risk of breast 
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Not eligible outcomes 
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breast biopsy? Ann Surg Oncol 2008 Nov; 
15(11):3232-8. Not eligible outcomes 

719. Eby PR, Ochsner JE, DeMartini WB, et al. 
Frequency and upgrade rates of atypical ductal 
hyperplasia diagnosed at stereotactic vacuum-
assisted breast biopsy: 9-versus 11-gauge. 
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BRCA1/BRCA2-associated breast cancer. Lancet 
Oncology 2005; 6(9):705-11. Review 

721. Echevarria JJ, Lopez-Ruiz JA, Martin D, et al. 
Usefulness of MRI in detecting occult breast cancer 
associated with Paget's disease of the nipple-areolar 
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Not eligible target population 
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95. Not eligible outcomes 

733. el Yousef SJ, O'Connell DM, Duchesneau RH, et al. 
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May; 22(4):475-81. Not eligible outcomes 
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setting: the P024 trial. Breast Cancer Res Treat 
2007; 105 Suppl 1:33-43. Not eligible target 
population 
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breast. Gynecol Oncol 2002 Aug; 86(2):150-6. Not 
eligible target population 
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Natl Cancer Inst 2003 Sep 17; 95(18):1384-93. Not 
eligible target population 
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detected by mammographic screening. 
Histopathology 2008 Dec; 53(6):650-7. Not eligible 
outcomes 
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conservative treatment in the management of 
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Jun; 18(3):301-3. Case Reports 
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excision is indicated when breast core needle 
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outcomes 
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Histol 1993 Jun; 15(3):171-8. Not eligible target 
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Aug; 6(5):461-6. Not eligible outcomes 
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Pathol 2001 Aug; 25(8):1017-21. Not eligible 
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carcinoma. Ann Diagn Pathol 2007 Dec; 11(6):448-
52. Case Reports 

751. Emberley ED, Niu Y, Njue C, et al. Psoriasin 
(S100A7) expression is associated with poor 
outcome in estrogen receptor-negative invasive 
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31. Not eligible target population 
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755. Escobar PF, Patrick R, Rybicki L, et al. Primary 
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Not eligible target population 
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eligible level of evidence  
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24(28):4603-10. Not eligible level of evidence  
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outcomes 
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eligible outcomes 
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2006 Jun 1; 65(2):333-9. Not eligible target 
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male breast cancer. Lancet 1976 Jan 3; 1(7949):9-
12. Case Reports 
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eligible outcomes 
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cellular centrosome in fine-needle aspirations of the 
breast. Breast Cancer Res 2007; 9(4):R48. Not 
eligible target population 

1013. Guo LL, Gao P, Wu YG, et al. Alteration of cyclin 
D1 in Chinese patients with breast carcinoma and 
its correlation with Ki-67, pRb, and p53. Arch Med 
Res 2007 Nov; 38(8):846-52. Not eligible outcomes 

1014. Gupta A, Deshpande CG, Badve S. Role of E-
cadherins in development of lymphatic tumor 
emboli. Cancer 2003 May 1; 97(9):2341-7. Not 
eligible outcomes 

1015. Gupta D, Nath M, Layfield LJ. Utility of four-
quadrant random sections in mastectomy 
specimens. Breast J 2003 Jul-Aug; 9(4):307-11. Not 
eligible target population 

1016. Gupta S, Joshi K, Wig JD, et al. Intratumoral 
FOXP3 expression in infiltrating breast carcinoma: 
Its association with clinicopathologic parameters 
and angiogenesis. Acta Oncol 2007; 46(6):792-7. 
Not eligible outcomes 

1017. Guth AA, Mercado C, Roses DF, et al. 
Intramammary lymph nodes and breast cancer: a 
marker for disease severity, or just another lymph 
node? Am J Surg 2006 Oct; 192(4):502-5. Not 
eligible outcomes 

1018. Guzman J, Ruckmann A, Glaser A, et al. DNA 
cytophotometric analysis of breast cancer. Follow-
up for 10 years. Anal Quant Cytol Histol 1992 Dec; 
14(6):427-32. Not eligible outcomes 

1019. Haffty BG, Peschel RE, Papadopoulos D, et al. 
Radiation therapy for ductal carcinoma in situ of the 
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breast. Conn Med 1990 Sep; 54(9):482-4. Not 
eligible level of evidence  

1020. Haga S, Watanabe O, Shimizu T, et al. The clinical 
value of tissue carcinoembryonic antigen in breast 
cancer. Jpn J Surg 1991 May; 21(3):278-83. Not 
eligible outcomes 

1021. Hahn M, Kuner RP, Scheler P, et al. Sonographic 
criteria for the confirmation of implant rotation and 
the development of an implant-capsule-interaction 
("interface") in anatomically formed textured breast 
implants with texturised Biocell-surface. Ultraschall 
in der Medizin 2008 Aug; 29(4):399-404. Not 
eligible exposure 

1022. Haid A, Knauer M, Dunzinger S, et al. Intra-
operative sonography: a valuable aid during breast-
conserving surgery for occult breast cancer. Ann 
Surg Oncol 2007 Nov; 14(11):3090-101. Not 
eligible outcomes 

1023. Haier J, Haensch W, Schon M. Leiomyoma as a 
rare differential diagnosis of Paget's disease of the 
nipple. Acta Obstet Gynecol Scand 1997 May; 
76(5):490-1. Not eligible target population 

1024. Haile RW, Thomas DC, McGuire V, et al. BRCA1 
and BRCA2 mutation carriers, oral contraceptive 
use, and breast cancer before age 50. Cancer 
Epidemiol Biomarkers Prev 2006 Oct; 15(10):1863-
70. Not eligible outcomes 

1025. Hainsworth PJ, Raphael KL, Stillwell RG, et al. 
Cytogenetic features of twenty-six primary breast 
cancers. Cancer Genet Cytogenet 1991 Jun; 
53(2):205-18. Not eligible outcomes 

1026. Hainsworth PJ, Tjandra JJ, Stillwell RG, et al. 
Detection and significance of occult metastases in 
node-negative breast cancer. Br J Surg 1993 Apr; 
80(4):459-63. Not eligible outcomes 

1027. Half E, Tang XM, Gwyn K, et al. Cyclooxygenase-
2 expression in human breast cancers and adjacent 
ductal carcinoma in situ. Cancer Res 2002 Mar 15; 
62(6):1676-81. Not eligible outcomes 

1028. Hall JC, Hall JL. The measurement of wound 
infection after breast surgery. Breast J 2004 Sep-
Oct; 10(5):412-5. Not eligible target population 

1029. Hall L, Craig RK, Campbell PN. mRNA species 
directing synthesis of milk proteins in normal and 
tumour tissue from human mammary gland. Nature 
1979 Jan 4; 277(5691):54-6. Not eligible outcomes 

1030. Hamada N, Ogawa Y, Nishioka A, et al. An elderly 
patient with DCIS of the breast effectively treated 
with toremifene alone. Oncol Rep 2002 May-Jun; 
9(3):475-8. Case Reports 

1031. Hamamoto R, Silva FP, Tsuge M, et al. Enhanced 
SMYD3 expression is essential for the growth of 
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8. Not eligible outcomes 
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Management of mammographic indeterminate 
lesions. First place winner of the Conrad Jobst 
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Surg 1993 Jan; 59(1):4-8. Not eligible outcomes 

1033. Hameed O, Ghali VS, Tartter PI, et al. 
Immunohistochemical staining for cyclin D1 and 
Ki-67 aids in the stratification of atypical ductal 

hyperplasia diagnosed on breast core biopsy. Am J 
Clin Pathol 2005 Dec; 124(6):862-72. Not eligible 
outcomes 

1034. Hamilton CR, Buchanan RB. Radiotherapy for 
ductal carcinoma in situ detected by screening. BMJ 
1990 Jul 28; 301(6745):224-5. Comment 

1035. Hamilton CS, Nield JM, Adler GF, et al. Results of 
breast conserving treatment of breast cancer. Acta 
Oncol 1990; 29(2):137-42. Not eligible target 
population 

1036. Hamilton LJ, Evans AJ, Wilson AR, et al. Breast 
imaging findings in women with BRCA1- and 
BRCA2-associated breast carcinoma. Clin Radiol 
2004 Oct; 59(10):895-902. Not eligible level of 
evidence  

1037. Hamm JT, Allegra JC. New hormonal approaches 
to the treatment of breast cancer. Crit Rev Oncol 
Hematol 1991; 11(1):29-41. Not eligible target 
population 

1038. Hammam T, McFadzean RM, Ironside JW. Anti-hu 
paraneoplastic syndrome presenting as bilateral 
sixth cranial nerve palsies. J Neuroophthalmol 2005 
Jun; 25(2):101-4. Case Reports 

1039. Han BK, Choe YH, Ko YH, et al. Stereotactic core-
needle biopsy of non-mass calcifications: outcome 
and accuracy at long-term follow-up. Korean J 
Radiol 2003 Oct-Dec; 4(4):217-23. Not eligible 
outcomes 

1040. Han S, Ahn SH, Park K, et al. P16INK4a protein 
expression is associated with poor survival of the 
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Not eligible target population 

1041. Han S, Kim JS, Kim BS, et al. 99mTc-MIBI scan in 
mammary Pagets disease: a case report. J Korean 
Med Sci 1999 Dec; 14(6):675-8. Not eligible target 
population 
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Nonpalpable breast lesions: evaluation by means of 
fine-needle aspiration cytology. Radiology 1989 
May; 171(2):373-6. Not eligible outcomes 

1043. Hann SK, Rhoe BS, Kang WH, et al. Self limited 
dermal invasion of keratinocytes in maculopapular 
eruptions after systemic chemotherapy. J Dermatol 
1993 Feb; 20(2):94-101. Case Reports 

1044. Hanna W, Alowami S, Malik A. The role of HER-
2/neu oncogene and vimentin filaments in the 
production of the Paget's phenotype. Breast J 2003 
Nov-Dec; 9(6):485-90. Not eligible target 
population 

1045. Hanna W, J AL-M, Malik A. Aggressive giant 
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a case report. Mod Pathol 2003 Aug; 16(8):823-7. 
Case Reports 

1046. Hanna WC, Demyttenaere SV, Ferri LE, et al. The 
use of stereotactic excisional biopsy in the 
management of invasive breast cancer. World J 
Surg 2005 Nov; 29(11):1490-4; discussion 5-6. Not 
eligible target population 

1047. Hannemann J, Velds A, Halfwerk JB, et al. 
Classification of ductal carcinoma in situ by gene 
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expression profiling. Breast Cancer Res 2006; 
8(5):R61. Not eligible outcomes 

1048. Hansen NM, Grube BJ, Giuliano AE. The time has 
come to change the algorithm for the surgical 
management of early breast cancer. Arch Surg 2002 
Oct; 137(10):1131-5. Not eligible target population 
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and patient management of intraductal papillary-
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pancreatoscopy and intraductal ultrasonography. 
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eligible target population 
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report of Paget's disease of the breast treated with 
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8(4):152-4. Case Reports 
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significance of image cytometry DNA parameters in 
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complications of MammoSite brachytherapy: a 
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Not eligible target population 
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Not eligible target population 
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eligible target population 
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1056. Harris BE, Carpenter JT, Diasio RB. Severe 5-
fluorouracil toxicity secondary to 
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9. Case Reports 
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iliac soft-tissue free flap. Plast Reconstr Surg 1994 
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Diagnostic and therapeutic aspects of fine-wire 
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an augmentation mammaplasty. Plast Reconstr Surg 
1978 Sep; 62(3):381-4. Case Reports 

1075. Hauth EA, Jaeger HJ, Lubnau J, et al. MR-guided 
vacuum-assisted breast biopsy with a handheld 
biopsy system: clinical experience and results in 
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European radiology 2008 Jan; 18(1):168-76. Not 
eligible exposure 
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ultrasound-guided radiofrequency ablation. Am J 
Surg 2003 May; 185(5):429-35. Not eligible target 
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adenocarcinoma of the breast located within a 
benign intradermal nevus. Am J Dermatopathol 
1993 Jun; 15(3):280-2. Case Reports 
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microscopic and immunohistochemical study of a 
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2007 Sep; 31(9):1414-9. Not eligible outcomes 
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Assessing the benefit of radiation therapy after 
breast-conserving surgery for ductal carcinoma-in-
situ. J Clin Oncol 2005 Aug 1; 23(22):5171-7. Not 
eligible outcomes 
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adenoma: a differential diagnosis for Paget's 
disease. Breast J 2003 Jul-Aug; 9(4):325-6. Not 
eligible target population 

1081. Heaphy CM, Bisoffi M, Joste NE, et al. Genomic 
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and invasive carcinomas. Breast Cancer Res Treat 
2008 Sep 11. Not eligible outcomes 

1082. Hegg R, De Souza AZ, Pestana CB, et al. Tissue 
carcinoembryonic antigen in the prognosis of early 
invasive breast cancer. Breast Cancer Res Treat 
1990 May; 15(3):213-6. Not eligible outcomes 

1083. Heintz NH, Leslie KO, Rogers LA, et al. 
Amplification of the c-erb B-2 oncogene and 
prognosis of breast adenocarcinoma. Arch Pathol 
Lab Med 1990 Feb; 114(2):160-3. Not eligible 
outcomes 
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technique: approach to breast core biopsies. 
Radiology 1997 Jun; 203(3):684-90. Not eligible 
outcomes 

1085. Helle SI, Geisler S, Aas T, et al. Plasma insulin-like 
growth factor binding protein-3 proteolysis is 
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2001 Jul 6; 85(1):74-7. Not eligible exposure 
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breast cancer: a clinicopathologic study of 97 cases. 
Ann Surg 1978 Jul; 188(1):60-5. Not eligible target 
population 

1087. Helvie MA, Wilson TE, Roubidoux MA, et al. 
Mammographic appearance of recurrent breast 
carcinoma in six patients with TRAM flap breast 
reconstructions. Radiology 1998 Dec; 209(3):711-5. 
Case Reports 

1088. Hemminki K, Granstrom C. Morphological types of 
breast cancer in family members and multiple 
primary tumours: is morphology genetically 
determined? Breast Cancer Res 2002; 4(4):R7. Not 
eligible target population 

1089. Hendry P, Whitford P. Li-Fraumeni syndrome: a 
case report and discussion. Scott Med J 2005 Aug; 
50(3):130-1. Case Reports 

1090. Henne-Bruns D, Kremer B, Meyer-Pannwitt U, et 
al. Partial duodenopancreatectomy with radical 
lymphadenectomy in patients with pancreatic and 
periampullary carcinomas: initial results. 
Hepatogastroenterology 1993 Apr; 40(2):145-9. Not 
eligible target population 

1091. Hennessy BT, Gilcrease MZ, Kim E, et al. Breast 
carcinoma with neuroendocrine differentiation and 
myocardial metastases. Clin Breast Cancer 2007 
Dec; 7(11):892-4. Not eligible outcomes 

1092. Hennig EM, Suo Z, Thoresen S, et al. Human 
papillomavirus 16 in breast cancer of women 
treated for high grade cervical intraepithelial 
neoplasia (CIN III). Breast Cancer Res Treat 1999 
Jan; 53(2):121-35. Not eligible outcomes 

1093. Henry JA, Nicholson S, Hennessy C, et al. 
Expression of the oestrogen regulated pNR-2 
mRNA in human breast cancer: relation to 
oestrogen receptor mRNA levels and response to 
tamoxifen therapy. Br J Cancer 1990 Jan; 61(1):32-
8. Not eligible outcomes 

1094. Henry JA, Piggott NH, Mallick UK, et al. pNR-
2/pS2 immunohistochemical staining in breast 
cancer: correlation with prognostic factors and 
endocrine response. Br J Cancer 1991 Apr; 
63(4):615-22. Not eligible exposure 

1095. Henry NL, Stearns V, Flockhart DA, et al. Drug 
interactions and pharmacogenomics in the treatment 
of breast cancer and depression. Am J Psychiatry 
2008 Oct; 165(10):1251-5. Case Reports 

1096. Hermann G, Janus C, Schwartz IS, et al. Occult 
malignant breast lesions in 114 patients: 
relationship to age and the presence of 
microcalcifications. Radiology 1988 Nov; 
169(2):321-4. Not eligible outcomes 

1097. Hermann G, Keller RJ, Halton K, et al. Nonpalpable 
ductal carcinoma in situ versus infiltrating 
carcinoma of the breast--can they be differentiated 
by mammography? Can Assoc Radiol J 1991 Jun; 
42(3):219-22. Not eligible outcomes 

1098. Hermann G, Keller RJ, Schwartz IS, et al. 
Nonpalpable breast masses: radiologic predictability 
of malignancy. Can Assoc Radiol J 1990 Jun; 
41(3):130-2. Not eligible outcomes 

1099. Hermann RE, Esselstyn CB, Jr., Crile G, Jr., et al. 
Results of conservative operations for breast cancer. 
Arch Surg 1985 Jun; 120(6):746-51. Not eligible 
level of evidence  

1100. Hermann RE, Esselstyn CB, Jr., Grundfest-
Broniatowski S, et al. Partial mastectomy without 
radiation is adequate treatment for patients with 
stages 0 and I carcinoma of the breast. Surg 
Gynecol Obstet 1993 Sep; 177(3):247-53. Not 
eligible outcomes 
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1101. Hershman D, Sundararajan V, Jacobson JS, et al. 
Outcomes of tamoxifen chemoprevention for breast 
cancer in very high-risk women: a cost-
effectiveness analysis. J Clin Oncol 2002 Jan 1; 
20(1):9-16. Not eligible outcomes 

1102. Hetelekidis S, Collins L, Silver B, et al. Predictors 
of local recurrence following excision alone for 
ductal carcinoma in situ. Cancer 1999 Jan 15; 
85(2):427-31. Not eligible level of evidence  

1103. Hieken TJ, Farolan M, D'Alessandro S, et al. 
Predicting the biologic behavior of ductal 
carcinoma in situ: an analysis of molecular markers. 
Surgery 2001 Oct; 130(4):593-600; discussion -1. 
Not eligible level of evidence  

1104. Hildenbrand R, Arens N. Protein and mRNA 
expression of uPAR and PAI-1 in myoepithelial 
cells of early breast cancer lesions and normal 
breast tissue. Br J Cancer 2004 Aug 2; 91(3):564-
71. Not eligible outcomes 

1105. Hildenbrand R, Leitz M, Magdolen V, et al. 
Validation of immunolocalization of the urokinase 
receptor expression in ductal carcinoma in situ of 
the breast: comparison with detection by non-
isotopic in-situ hybridization. Histopathology 2000 
Jun; 36(6):499-504. Not eligible outcomes 

1106. Hildenbrand R, Schaaf A. The urokinase-system in 
tumor tissue stroma of the breast and breast cancer 
cell invasion. Int J Oncol 2009 Jan; 34(1):15-23. 
Not eligible outcomes 

1107. Hilderly LJ, Wilcox PM, Pollock RE, et al. Options 
for breast cancer treatment. Cancer Pract 1996 May-
Jun; 4(3):121-4. Case Reports 

1108. Hilf R, Wittliff JL, Rector WD, et al. Studies on 
certain cytoplasmic enzymes and specific estrogen 
receptors in human breast cancer and in 
nonmalignant diseases of the breast. Cancer Res 
1973 Sep; 33(9):2054-62. Not eligible target 
population 

1109. Hill-Kayser CE, Harris EE, Hwang WT, et al. 
Twenty-year incidence and patterns of contralateral 
breast cancer after breast conservation treatment 
with radiation. Int J Radiat Oncol Biol Phys 2006 
Dec 1; 66(5):1313-9. Not eligible target population 

1110. Hillner BE, Desch CE, Carlson RW, et al. Trade-
offs between survival and breast preservation for 
three initial treatments of ductal carcinoma-in-situ 
of the breast. J Clin Oncol 1996 Jan; 14(1):70-7. 
Not eligible target population 

1111. Hilson JB, Schnitt SJ, Collins LC. Phenotypic 
alterations in ductal carcinoma in situ-associated 
myoepithelial cells: biologic and diagnostic 
implications. Am J Surg Pathol 2009 Feb; 
33(2):227-32. Not eligible outcomes 

1112. Hiramatsu H, Bornstein BA, Recht A, et al. Local 
recurrence after conservative surgery and radiation 
therapy for ductal carcinoma in situ: Possible 
importance of family history. Cancer J Sci Am 1995 
May-Jun; 1(1):55-61. Not eligible level of evidence  

1113. Hiraoka T, Uchino R, Kanemitsu K, et al. 
Combination of intraoperative radiation with 
resection of cancer of the pancreas. Int J Pancreatol 

1990 Aug-Nov; 7(1-3):201-7. Not eligible target 
population 

1114. Hird RB, Chang A, Cimmino V, et al. Impact of 
estrogen receptor expression and other 
clinicopathologic features on tamoxifen use in 
ductal carcinoma in situ. Cancer 2006 May 15; 
106(10):2113-8. Not eligible outcomes 

1115. Hirsch A. Integrative tumor board: recurrent breast 
cancer or new primary? Radiation oncology. Integr 
Cancer Ther 2003 Sep; 2(3):272-6. Case Reports 

1116. Hislop TG, Coldman AJ, Olivotto IA, et al. Local 
and regional therapy for women with breast cancer 
in British Columbia. Breast J 2003 May-Jun; 
9(3):192-9. Not eligible target population 

1117. Hislop TG, Olivotto IA, Coldman AJ, et al. 
Variations in breast conservation surgery for 
women with axillary lymph node negative breast 
cancer in British Columbia. Can J Public Health 
1996 Nov-Dec; 87(6):390-4. Not eligible target 
population 

1118. Hoang MP, Maitra A, Gazdar AF, et al. Primary 
mammary small-cell carcinoma: a molecular 
analysis of 2 cases. Hum Pathol 2001 Jul; 
32(7):753-7. Case Reports 

1119. Hoehne FM, Taylor E. Trends in breast cancer at a 
county hospital. Am Surg 2005 Feb; 71(2):159-63. 
Not eligible target population 

1120. Hofman P, Hsi BL, Manie S, et al. High expression 
of the antigen recognized by the monoclonal 
antibody GB24 on human breast carcinomas: a 
preventive mechanism of malignant tumor cells 
against complement attack? Breast Cancer Res 
Treat 1994; 32(2):213-9. Not eligible outcomes 

1121. Holboke MJ, Tromberg BJ, Li X, et al. Three-
dimensional diffuse optical mammography with 
ultrasound localization in a human subject. J 
Biomed Opt 2000 Apr; 5(2):237-47. Not eligible 
outcomes 

1122. Holland PA, Knox WF, Potten CS, et al. 
Assessment of hormone dependence of comedo 
ductal carcinoma in situ of the breast. J Natl Cancer 
Inst 1997 Jul 16; 89(14):1059-65. Not eligible 
target population 

1123. Holland R, Connolly JL, Gelman R, et al. The 
presence of an extensive intraductal component 
following a limited excision correlates with 
prominent residual disease in the remainder of the 
breast. J Clin Oncol 1990 Jan; 8(1):113-8. Not 
eligible target population 

1124. Holland R, Hendriks JH, Vebeek AL, et al. Extent, 
distribution, and mammographic/histological 
correlations of breast ductal carcinoma in situ. 
Lancet 1990 Mar 3; 335(8688):519-22. Not eligible 
outcomes 

1125. Holliday DL, Brouilette KT, Markert A, et al. Novel 
multicellular organotypic models of normal and 
malignant breast: tools for dissecting the role of the 
microenvironment in breast cancer progression. 
Breast Cancer Res 2009 Jan 19; 11(1):R3. Not 
eligible target population 

1126. Holm N, Byrnes K, Johnson L, et al. A prospective 
trial on initiation factor 4E (eIF4E) overexpression 
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and cancer recurrence in node-negative breast 
cancer. Ann Surg Oncol 2008 Nov; 15(11):3207-15. 
Not eligible target population 

1127. Holme TC, Reis MM, Thompson A, et al. Is 
mammographic microcalcification of biological 
significance? Eur J Surg Oncol 1993 Jun; 
19(3):250-3. Not eligible outcomes 

1128. Honma N, Takubo K, Akiyama F, et al. Expression 
of GCDFP-15 and AR decreases in larger or node-
positive apocrine carcinomas of the breast. 
Histopathology 2005 Aug; 47(2):195-201. Not 
eligible outcomes 

1129. Hoorntje LE, Peeters PH, Mali WP, et al. Is 
stereotactic large-core needle biopsy beneficial 
prior to surgical treatment in BI-RADS 5 lesions? 
Breast Cancer Res Treat 2004 Jul; 86(2):165-70. 
Not eligible outcomes 

1130. Hoorntje LE, Schipper ME, Peeters PH, et al. The 
finding of invasive cancer after a preoperative 
diagnosis of ductal carcinoma-in-situ: causes of 
ductal carcinoma-in-situ underestimates with 
stereotactic 14-gauge needle biopsy. Ann Surg 
Oncol 2003 Aug; 10(7):748-53. Not eligible 
outcomes 

1131. Hoque A, Carter J, Xia W, et al. Loss of aurora 
A/STK15/BTAK overexpression correlates with 
transition of in situ to invasive ductal carcinoma of 
the breast. Cancer Epidemiol Biomarkers Prev 2003 
Dec; 12(12):1518-22. Not eligible outcomes 
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expression in DCIS of the breast in relation to 
invasive ductal carcinoma and other molecular 
markers. Pathol Oncol Res 2000; 6(4):256-63. Not 
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eligible target population 

2171. Renshaw AA, Cartagena N, Schenkman RH, et al. 
Atypical ductal hyperplasia in breast core needle 
biopsies. Correlation of size of the lesion, complete 
removal of the lesion, and the incidence of 
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14(3):1020-3. Not eligible target population 

2536. Sundararajan S, Tohno E, Kamma H, et al. 
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patient with follicular dendritic cell sarcoma. 
Cancer Genet Cytogenet 2008 Oct; 186(1):54-7. 
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7(4):337-40. Full text was not available 

2548. Takarabe T, Tsuda H, Okada S, et al. Detection of 
numerical alterations of chromosome 1 in 
cytopathological specimens of breast tumors by 
chromogen in situ hybridization. Pathol Int 2001 
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Gains and losses of HLA class II (DR) and CD4 in 
atypical hyperplasia, carcinoma in situ and 
infiltrating ductal carcinoma of the breast. Acta 
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Int 2009 Jan; 25(1):73-5. Not eligible level of 
evidence  

2582. Teixeira MR, Pandis N, Bardi G, et al. Clonal 
heterogeneity in breast cancer: karyotypic 
comparisons of multiple intra- and extra-tumorous 
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case. Tumori 2008 Jul-Aug; 94(4):577-83. Not 
eligible target population 

2584. Temple WJ. Surgical management of the patient at 
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2607. Thurfjell MG, Lindgren A, Thurfjell E. 
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Anastrozole ('Arimidex') versus tamoxifen as first-
line therapy in postmenopausal women with 
advanced breast cancer: results of the double-blind 
cross-over SAKK trial 21/95--a sub-study of the 
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2625. Tommiska J, Eerola H, Heinonen M, et al. Breast 
cancer patients with p53 Pro72 homozygous 
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Jun; 87(6):1048-53. Case Reports 
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114(2):154-5. Not eligible outcomes 
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Appendix D.  Analytical Framework 
 
Appendix D contains details on analytical framework of the report: algorithm to define eligibility of the studies, 
definitions, hypotheses, and statistical models. 
 
 
Identifying Studies Eligible for Research Questions.  
 
1. What are the incidence and prevalence of DCIS and its specific pathologic subtypes, and how are incidence and 

prevalence influenced by population characteristics? 
• Age 
• Race 

 
 
Verification/Selection of Study Eligibility 
 
Criteria 1 - Confirm eligibility of the target population 
Eligible descriptors: 
Adult females in the community Yes No  
If NO – exclude 
 
Criteria 2 - Confirm eligibility of the outcomes 
Eligible descriptors:  
Prevalence of ductal carcinoma* in situ Yes No  
Incidence of ductal carcinoma* in situ  Yes No  
 
* Possible synonyms of ductal carcinoma in situ: noninfiltrating intraductal carcinoma, carcinoma in situ, intraductal 
carcinoma, ductal carcinoma in situ of the breast, localized breast cancer. 
If No – exclude 
 
Criteria 3. Confirm eligible level of evidence 
Eligible descriptors:  
Large population-based cross sectional analyses Yes No 
Large population-based cohort studies  Yes No 
If NO for all descriptors – exclude 
This evaluation can be possible after reviewing the full text of the articles 
 
 
1A. How are incidence and prevalence influenced by mode of detection, genetics, menopausal hormone therapy 

use, body mass index, mammographic breast density, and other risk factors? 
 
Criteria 1 - Confirm eligibility of the target population 
Eligible descriptors: 
Adult females in the community Yes No   
If NO – exclude 
 
Criteria 2 - Confirm eligibility of the outcomes 
Eligible descriptors:  
Prevalence of ductal carcinoma* in situ Yes No  
Incidence of ductal carcinoma* in situ  Yes No  
 
Possible* synonyms of ductal carcinoma in situ: noninfiltrating intraductal carcinoma, carcinoma in situ, intraductal 
carcinoma, ductal carcinoma in situ of the breast, localized breast cancer; 
If No – exclude 
 
Criteria 3. Confirm eligible level of evidence- the studies that examined the association between incident or prevalent 
ductal breast carcinoma in situ with risk factors AND obtained at least one strategy to reduce bias including 
multivariate analysis, matching, stratification, or propensity scores.  
This evaluation can be possible after reviewing the full text of the articles 
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Eligible descriptors:  
Large population-based cross sectional analysis  Yes     No 
Large population-based cohort studies         Yes    No 
Clinical trials                                                        Yes    No 
Analysis of Medicare database                             Yes    No 
Analysis of cancer registries                                Yes    No 
Case-control study                                               Yes  No 
If NO for all descriptors – exclude 
 
 
2. How does the use of MRI or sentinel lymph node biopsy impact important outcomes in patients diagnosed with 

DCIS? 
• Mastectomy rates 
• In-breast recurrence of DCIS or invasive cancer 
• Rates of metastases 
• Disease-specific survival rates 
• Rates of chemotherapy or hormonal therapy use 

 
 
Verification/Selection of Study Eligibility 
 
Criteria 1 – Confirm eligibility of the target population 
Eligible descriptors: 
Adult females with DCIS                                            Yes No   
If NO – exclude 
 
Criteria 2 – Confirm eligibility of the outcomes 
Eligible descriptors:  

• Mastectomy rates                                                    Yes      No 
• In-breast recurrence of DCIS or invasive cancer    Yes      No 
• Rates of metastases                                                  Yes      No 
• Disease-specific survival rates                                Yes      No 
• Rates of chemotherapy or hormonal therapy use    Yes      No 

If No for all descriptors – exclude 
 
Criteria 3 – Confirm eligibility of diagnostic strategies 
Eligible descriptors:  

• Self exam                        Yes      No 
• Clinical exam                  Yes      No 
• Active screening             Yes      No 
• Mammography                Yes      No 
• Ultrasound                       Yes      No 
• MRI                                 Yes      No 
• Sentinel lymph node biopsy  Yes      No 

If NO for all descriptors – exclude 
 
Criteria 4 - Confirm eligible level of evidence: the studies that examined probability of the outcomes in association to 
detection of DCIS with MRI or node biopsy AND obtained at least one strategy to reduce bias including multivariate 
analysis, matching, stratification, or propensity scores  
This evaluation can be possible after reviewing the full text of the articles. 
 
3. How do local control and systemic outcomes vary in DCIS based on tumor and patient characteristics? 

• Tumor/Patient Characteristics: 
• Specimen radiography features 

• Margin status (width) 
• Tumor size 
• Histological grade 
• ER/PR status 
• Volume of tumor evaluated 
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Verification/Selection of Study Eligibility 
 
Criteria 1 - Confirm eligibility of the target population 
Eligible descriptors: 
Adult females with DCIS  Yes  No   
If NO – exclude 
 
Criteria 2 – Confirm eligibility of the outcomes 
Eligible descriptors:  

• In-breast recurrence of DCIS or invasive cancer    Yes      No 
• Contralateral disease              Yes      No 
• Rates of metastases                Yes      No 
• Disease-specific survival rates         Yes      No 

If No for all descriptors – exclude 
 
Criteria 3- Confirm eligibility of independent variable: 
Eligible descriptors: 

• Specimen radiography features 
• Margin status (width) 
• Tumor size 
• Histological grade 
• ER/PR status 
• Volume of tumor evaluated 

If No for all descriptors– exclude 
 
Criteria 4 - Confirm eligible level of evidence: The studies that examined probability of the outcomes in association to 
tumor characteristics AND obtained at least one strategy to reduce bias including multivariate analysis, matching, 
stratification, or propensity score. 
This evaluation can be possible after reviewing the full text of the articles 
 
 
3. In patients with DCIS, what is the impact of surgery, radiation, and systemic treatment on outcomes? 

• Systemic treatment = tamoxifen and raloxifene 
• Outcomes: 

• Local, regional, and distant recurrence 
• Contralateral disease 
• Disease-specific survival 

 
 
Verification/Selection of Study Eligibility 
 
Criteria 1 – Confirm eligibility of the target population 
Eligible descriptors: 
Adult females with DCIS    Yes No  
If NO – exclude  
 
Criteria 2 - Confirm eligibility of interventions 
Eligible descriptors: 

• Surgery    Yes No 
• Radiation   Yes No 
• Tamoxifen   Yes No 
• Raloxifene   Yes No 

Control intervention- Placebo, no active treatment, other active treatment 
If No for all descriptors - exclude 
 
Criteria 3 – Confirm eligibility of outcomes. 
Eligible descriptors:  

• Local, regional, and distant recurrence  Yes No 
• Contralateral disease           Yes No 
• Disease-specific survival     Yes No 

If No for all descriptors – exclude 
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Criteria 4 - Confirm eligible level of evidence: The studies that examined probability of the outcomes after different 
treatment options AND obtained at least one strategy to reduce bias including multivariate analysis, matching, 
stratification, or propensity scores. 
This evaluation can be possible after reviewing the full text of the articles 
 
* Possible synonyms of ductal carcinoma in situ: noninfiltrating intraductal carcinoma, carcinoma in situ, intraductal 
carcinoma, ductal carcinoma in situ of the breast, localized breast cancer. 
 
Operational definitions. 
 
Carcinoma, Intraductal, Noninfiltrating (Ductal carcinoma in situ)1 - A noninvasive (noninfiltrating) carcinoma of 
the breast characterized by a proliferation of malignant epithelial cells confined to the mammary ducts or lobules, 
without light-microscopy evidence of invasion through the basement membrane into the surrounding stroma. 
Adenocarcinoma, Scirrhous1 - An adenocarcinoma with a hard (Greek skirrhos, hard) structure owing to the 
formation of dense connective tissue in the stroma. (From Dorland, 27th ed)  
Adenocarcinoma1 - A malignant epithelial tumor with a glandular organization. 
Carcinoma in Situ1 - A lesion with cytological characteristics associated with invasive carcinoma but the tumor cells 
are confined to the epithelium of origin, without invasion of the basement membrane. 
Carcinoma, Adenoid Cystic1 - Carcinoma characterized by bands or cylinders of hyalinized or mucinous stroma 
separating or surrounded by nests or cords of small epithelial cells. When the cylinders occur within masses of 
epithelial cells, they give the tissue a perforated, sievelike, or cribriform appearance. Such tumors occur in the 
mammary glands, the mucous glands of the upper and lower respiratory tract, and the salivary glands. They are 
malignant but slow-growing and tend to spread locally via the nerves. 
Carcinoma, Ductal, Breast1 - An invasive (infiltrating) carcinoma of the mammary ductal system. 
Carcinoma, Lobular1 - A infiltrating (invasive) breast cancer. 
Carcinoma, Medullary1 - A carcinoma composed mainly of epithelial elements with little or no stroma. Medullary 
carcinomas of the breast constitute 5%-7% of all mammary carcinomas. 
Carcinoma, Papillary1 - A malignant neoplasm characterized by the formation of numerous, irregular, finger-like 
projections of fibrous stroma that is covered with a surface layer of neoplastic epithelial cells. 
Sentinel node biopsy1 - A diagnostic procedure used to determine whether lymphatic metastasis has occurred; 
removal and examination of the sentinel node(s) (the first lymph node(s) to which cancer cells are likely to spread 
from a primary tumor). The sentinel lymph node is the first lymph node to receive drainage from a neoplasm 
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We used the USC/Van Nuys Prognostic Index scoring system for tumor characteristics2 when one to three points are 
awarded for each of four different predictors of local breast recurrence (size, margin width, pathologic classification, 
and age). Scores for each of the predictors are totaled to yield a VNPI score ranging from a low of 4 to a high of 12. 
 
Score   1   2   3   
Size (mm)   <15   16–40   >41   
Margin width (mm)   >10   1–9   <1   
Pathologic classification Non high grade without necrosis Non high grade with necrosis High grade with or without  
  (Nuclear grades 1 or 2)   (Nuclear grades 1 or 2)   Necrosis (nuclear grade 3)
Age (years)   >60   40–60   <40   
 
 
We used the following definitions for different forms of DCIS http://www.accessmedicine.com : 
 
Multicentricity. Multicentricity is defined as DCIS in a quadrant other than the index quadrant 
 
Multifocality. Multifocality is generally considered to be present when separate foci of DCIS occur more than 5 mm 
apart in the same breast quadrant. 
 
Microinvasion. Predominantly noninvasive lesion with foci of invasive cancer, each measuring less than 1 mm. 
Larger areas of invasive growth are termed “minimally invasive carcinoma” (T1a=1–5 mm and T1b=5–10 mm) 
 

http://www.accessmedicine.com/


 

We applied proposed standardized definitions for breast cancer clinical trial end points in the adjuvant setting.3 
 

End Point 

Invasive 
Ipsilateral 

Breast 
Tumor 

Recurrence 

Local/Regional 
Invasive 

Recurrence 
Distant 

Recurrence 

Death 
From 

Breast 
Cancer 

Death From 
Nonbreast 

Cancer 
Cause 

Death 
From 

Unknown 
Cause 

Invasive 
Contralateral 

Breast Cancer
Ipsilateral 

DCIS 
Contralateral 

DCIS 
Second Primary 
Invasive Cancer 

(nonbreast) 

Overall survival    X X X     
Disease-free 
survival-ductal 
carcinoma in situ 

X X X X X X X X X X 

Invasive disease-
free survival-
invasive  

X X X X X X X   X 

Distant disease-free 
survival   X X X X    X 

Distant relapse-free 
survival   X X X X     

Recurrence-free 
survival X X X X X X     

Recurrence-free 
interval  X X X X       

Breast cancer-free 
interval  X X X X   X X X  

Distant recurrence-
free interval    X X       
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Study design.  
Definitions4  
 
⁪Experimental interventional studies: Investigators assign exposure. 
⁪ 
Randomized – Exposure assigned randomly; 
⁪ 
Not randomized - Investigators actively manipulate which groups receive intervention under the study. 
⁪ 
Controlled experiment – Outcome levels are compared among exposed and not exposed. 
⁪ 
Not controlled experiment – Outcomes levels are compared before and after exposure (intervention). 
 
⁪Observational – Investigators passively observe as nature takes its course analyzing outcomes among exposed and 
not exposed. 
⁪ 
Cohort study – Subjects are defined and samples by exposure status and followed for outcomes occurrence. 
⁪ 
Prospective cohort study - Subjects are sampled by exposure status and prospectively followed to outcome 
occurrence. 
⁪ 
Retrospective cohort - Subjects are sampled at time when exposure and outcome occurred and followed  
retrospectively during the time to analyze outcomes levels in exposed and not exposed. 
⁪ 
Ambidirectional cohort study – Subjects are followed in both directions, prospectively and retrospectively. 
 
⁪Case-control study – Subjects are defined and sampled by outcome status, the history of exposure is compared in 
cases and controls. 
 
⁪Cross-sectional – Examined relationship between exposure and outcome prevalence in a defined population at the 
single time point. 
 
⁪Ecological – Examined relationship between exposure and disease with population level rather than individual level 
data. Correlations in population level do not presume associations in individual levels. 
 
⁪Case-series - Observations on a series of cases with descriptions of outcomes levels after exposure (no control) or 
comparisons before and after exposure. Investigators did not assign exposure.5 
 
⁪Chance observations – Uncontrolled observations of outcomes levels, individual experience, low level of evidence, 
but must be reviewed because may lead to important discoveries (discovery of digitalis, penicillin). 
 
Definitions from the National Library of Medicine and the National Institute of Health: 
 
Epidemiologic Studies. Studies designed to examine associations, commonly, hypothesized causal relations. They 
are usually concerned with identifying or measuring the effects of risk factors or exposures. The common types of 
analytic study are CASE-CONTROL STUDIES; COHORT STUDIES; and CROSS-SECTIONAL STUDIES. 
 
Cohort Studies. Studies in which subsets of a defined population are identified. These groups may or may not be 
exposed to factors hypothesized to influence the probability of the occurrence of a particular disease or other 
outcome. Cohorts are defined populations which, as a whole, are followed in an attempt to determine distinguishing 
subgroup characteristics. 
 
Retrospective Studies. Studies used to test etiologic hypotheses in which inferences about an exposure to putative 
causal factors are derived from data relating to characteristics of persons under study or to events or experiences in 
their past. The essential feature is that some of the persons under study have the disease or outcome of interest and 
their characteristics are compared with those of unaffected persons. 
 
Longitudinal Studies. Studies in which variables relating to an individual or group of individuals are assessed over a 
period of time. 
 
Prospective Studies. Observation of a population for a sufficient number of persons over a sufficient number of 
years to generate incidence or mortality rates subsequent to the selection of the study group. 
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Cross-Sectional Studies. Studies in which the presence or absence of disease or other health-related variables are 
determined in each member of the study population or in a representative sample at one particular time. This 
contrasts with LONGITUDINAL STUDIES which are followed over a period of time 
 
Case-Control Studies. Studies which start with the identification of persons with a disease of interest and a control 
(comparison, referent) group without the disease. The relationship of an attribute to the disease is examined by 
comparing diseased and nondiseased persons with regard to the frequency or levels of the attribute in each group. 
 
Intervention Studies. Epidemiologic investigations designed to test a hypothesized cause-effect relation by 
modifying the supposed causal factor(s) in the study population. 
 
Clinical Trials. Work that is the report of a pre-planned clinical study of the safety, efficacy, or optimum dosage 
schedule of one or more diagnostic, therapeutic, or prophylactic drugs, devices, or techniques in humans selected 
according to predetermined criteria of eligibility and observed for predefined evidence of favorable and unfavorable 
effects. While most clinical trials concern humans, this publication type may be used for clinical veterinary articles 
meeting the requisites for humans. Specific headings for specific types and phases of clinical trials are also available. 
 
Clinical Trials Phase I. Studies performed to evaluate the safety of diagnostic, therapeutic, or prophylactic drugs, 
devices, or techniques in healthy subjects and to determine the safe dosage range (if appropriate). These tests also 
are used to determine pharmacologic and pharmacokinetic properties (toxicity, metabolism, absorption, elimination, 
and preferred route of administration). They involve a small number of persons and usually last about 1 year. This 
concept includes phase I studies conducted both in the U.S. and in other countries. 
 
Clinical Trials Phase II. Studies that are usually controlled to assess the effectiveness and dosage (if appropriate) of 
diagnostic, therapeutic, or prophylactic drugs, devices, or techniques. These studies are performed on several 
hundred volunteers, including a limited number of patients with the target disease or disorder, and last about two 
years. This concept includes phase II studies conducted in both the U.S. and in other countries. 
 
Clinical Trials Phase III. Comparative studies to verify the effectiveness of diagnostic, therapeutic, or prophylactic 
drugs, devices, or techniques determined in phase II studies. During these trials, patients are monitored closely by 
physicians to identify any adverse reactions from long-term use. These studies are performed on groups of patients 
large enough to identify clinically significant responses and usually last about three years. This concept includes 
phase III studies conducted in both the U.S. and in other countries. 
 
Clinical Trials Phase IV. Planned post-marketing studies of diagnostic, therapeutic, or prophylactic drugs, devices, 
or techniques that have been approved for general sale. These studies are often conducted to obtain additional data 
about the safety and efficacy of a product. This concept includes phase IV studies conducted in both the U.S. and in 
other countries. 
 
Cross-Over Studies. Studies comparing two or more treatments or interventions in which the subjects or patients, 
upon completion of the course of one treatment, are switched to another. In the case of two treatments, A and B, half 
the subjects are randomly allocated to receive these in the order A, B and half to receive them in the order B, A. A 
criticism of this design is that effects of the first treatment may carry over into the period when the second is given. 
(Last, A Dictionary of Epidemiology, 2d ed). 
 
Case-report. Clinical presentations that may be followed by evaluative studies that eventually lead to a diagnosis 
 
Calculations of event rates from the original studies. We calculated event rates with the software Meta-analyst 
(https://research.tufts-nemc.org/metaanalyst/metaanalyst_methods.html). Continuity corrections for 0 cells: Denote 
the cells of binary data in the presentation of formulae using the following variable names: 
 
Study i Event No Event 
Treatment ai bi 
Control ci di 
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Currently, if any of the four cells (a through d) is zero, MetaAnalyst adds 0.5 to all cells the contingency table if any of 
the cell expectations would cause a division by zero error. This is otherwise called the Woolf-Haldane correction (for 
the odds ratio).6  
Binary, 1 group: 
 
 Event No Event 
Study i ai bi 
 
We added 0.5 when one of the two cells is 0 (proportion is 0% or 100%), so that the logit transformation results in 
quantities that can be defined.  
Note: Currently, the output of MetaAnalysts lists proportions per study using the continuity correction. So for a study 
that has 0/100 events, the proportion listed in the output is 0.005 rather than 0.000.  
 
Algorithms of meta-analysis7 
Pooled estimate as a weighted average: 
 
 
 
 
 
Weights are inverse of variance (standard error): 
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Assumptions for random effects model: true effect sizes qi have a normal distribution with mean q and variance t2; t2 
is the between-study variance 
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Q is the heterogeneity test statistic from before (either from inverse-variance method or Mantel-Haenszel method) 
k is the number of studies, and 
t2 is set to zero if Q<k-1 
Random effect pooled estimate is weighted average: 
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Weights used for the pooled estimate are similar to the inverse-variance, but now incorporate a component for 
between-study variation: 
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Number needed to treat to prevent one event of the outcome was calculated as reciprocal to absolute risk differences 
in rates of outcomes events in the active and control groups:8,9 
1/(control group event rate - treatment group event rate). 
 
The number of avoided or excess events (respectively) per 1000 population is the difference between the two event 
rates multiplied by 1000: 
 
(control group event rate - treatment group event rate)*1000 
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Appendix E.  Abstraction Forms 
 
What are the incidence and prevalence of DCIS and its specific pathologic 
subtypes, and how are incidence and prevalence influenced by mode of 
detection, population characteristics? 
 

Abstraction Form 

(Complete for each study) 

 
Number of the study in the database (PubMed ID, Cochrane accession number, ISBN)      

First author _________       

Year of publication ________   

Purpose/aim of study             

Year the event occurred__________________________  

Journal of the publication _________________________  

Country of the study_________________________________  

Design of the study: Prospective cohort 

 Retrospective cohort 

 Cross-sectional 

 Randomized controlled clinical trial 

 Not randomized clinical trials 

 

Design of the analysis in the study Cohort 

 Cross-sectional 

 

Definition of length of followup (mean or median)          

Length of followup  ___________ months 

Minimum length of followup ___________ years 

Maximum length of followup ___________ years 

Level of evidence            

Observational studies            

Well-designed cohort (prospective) study with concurrent controls II-2A 

Well-designed cohort (prospective) study with historical controls II-2B 
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Well-designed cohort (retrospective) study with concurrent controls II-2C 

The source of the subjects was identified Yes No 

Adequacy of the sampling (random selection or not)  Sampling random Sampling not random 

  Registry—all sampled 

Selection of subjects in the study for nonrandom sampling ___________________     

Sampling bias assessment ___________________________        

Description of sampling bias when detected:  

 differences between study sample and target population _______       

% of loss of followup _________________________ 

Definition of the outcome (DCIS) ____________________        

Methods to detect DCIS ____________________         

Validation of diagnostic methods for DCIS _______________________       

Proportion of women with risk factors in the sample: ____________________      

Control for contributing variables _____________________________       

Inclusion age category—range _______________  

Number of cases of DCIS _______________   

Sample size of the study (population denominator) ______________   

Sample size of the women with defined breast cancer _____________   

Type of grouping variable as reported (Year, Age, Race, Ethnicity, Type of DCIS) ____________    

Operational definition of subgroups _________________        

Size of subgroups ______________________ 

Mean or median of age of women in the sample     

Proportions of racial groups % White     

  % Black     

  % Asian     

Ethnic groups % African Americans    

  % Arabs     

  % Asian Americans    

  % Hispanic Americans    

  % Mexican Americans    

  % Jews     
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Baseline comorbidity status _________________   

Control for confounding in estimate (crude, age-adjusted, race-adjusted) __________   

Definition of incidence or prevalence _______________        

Type of prevalence  Point prevalence 

 Period prevalence 

Estimate of prevalence ____________          

Low 95% CI of estimate of prevalence _____________   

Upper 95% CI of estimate of prevalence _______________   

Type of incidence Cumulative incidence 

 Incidence rate  

Estimate of incidence ____________________     

Low 95% CI of estimate of incidence ______________  

Upper 95% CI of estimate of incidence ______________  

Standard error of incidence ______________  
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What are the incidence and prevalence of DCIS and its specific pathologic 
subtypes by risk factors? 

Abstraction Form 

(Complete for each study) 

 
Number of the study in the database (PubMed ID, Cochrane accession number, ISBN)_________ 

First author _________       

Year of publication ________   

Purpose/aim of study             

Year the event occurred__________________________  

Journal of the publication _________________________  

Country of the study_________________________________  

Design of the study: Prospective cohort 

  Retrospective cohort 

  Cross-sectional 

  Randomized controlled clinical trial 

  Not randomized clinical trials 

  Ecologic 

Design of the analysis in the study Cohort 

 Case control 

 Cross-sectional 

 Ecologic 

Definition of length of followup (mean or median)          

Length of followup  ___________ months 

Minimum length of followup ___________ years 

Maximum length of followup ___________ years 

Level of evidence            

Observational studies            

Well-designed cohort (prospective) study with concurrent controls II-2A 

Well-designed cohort (prospective) study with historical controls II-2B 

Well-designed cohort (retrospective) study with concurrent controls II-2C 

Well-designed case-controlled (retrospective)study   II-3 
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Large differences from comparisons between times and/or places  III 

The source of the subjects was identified Yes No 

Adequacy of the sampling (random selection or not)  Sampling random Sampling not random 

  Registry—all sampled 

Selection of subjects in the study for nonrandom sampling ___________________     

Sampling bias assessment ___________________________        

Description of sampling bias when detected:  

 differences between study sample and target population _______       

% of loss of followup _________________________ 

Definition of the outcome (DCIS) ____________________        

Methods to detect DCIS ____________________         

Validation of diagnostic methods for DCIS _______________________       

Proportion of women with risk factors in the sample: ____________________      

Control for contributing variables _____________________________       

Inclusion age category—range _______________  

Number of cases of DCIS _______________   

Sample size of the study ______________   

Type of grouping variable as reported (Year, Age, Race, Ethnicity, Type of DCIS) ____________    

Operational definition of subgroups _________________        

Size of subgroups ______________________ 

Mean or median of age of women in the sample     

Proportions of racial groups % White     

  % Black     

  % Asian     

Ethnic groups % African Americans    

  % Arabs     

  % Asian Americans    

  % Hispanic Americans    

  % Mexican Americans    

  % Jews     

Baseline comorbidity status _________________   
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Control for confounding in estimate (crude, age-adjusted, race-adjusted, other risk factors adjusted)    

Definition of incidence or prevalence _______________        

Type of prevalence _________________          

Estimate of prevalence ____________          

Low 95% CI of estimate of prevalence _____________   

Upper 95% CI of estimate of prevalence _______________   

Type of incidence Cumulative incidence 

 Incidence rate  

Estimate of incidence ____________________     

Low 95% CI of estimate of incidence ______________  

Upper 95% CI of estimate of incidence ______________  

Exposure variable: compared category vs. reference ______________       

Category of risk Age 

  Race 

  Genetics/family history 

  Menopausal status 

  Chemoprevention 

  Menopausal HT use 

  BMI 

  Mammographic breast density 

 Other (Define)           

Type of relative risk estimation (OR, RR, HR) __________________       

Estimate of relative risk ________________          

Low 95% CI of relative estimate of risk_______________        

Upper 95% CI of relative estimate of risk _______________        

Regression coefficient of relative estimate of risk _________________       

Standard error of regression coefficient _____________________       

Probability of DCIS calculated from adjusted relative estimate of risk    Probability = 1/(1+Exp(-cumulative beta))  

            



 

How does the use of MRI or sentinel lymph node biopsy impact important 
outcomes in patients diagnosed with DCIS? 
• Mastectomy rates 
• In-breast recurrence of DCIS or invasive cancer 
• Rates of metastases 
• Disease-specific survival rates 
• Rates of chemotherapy or hormonal therapy use 

 
Abstraction Form 

(Complete for each study) 

 
Number of the study in the database (PubMed ID, Cochrane accession number, ISBN)      

First author _________       

Year of publication ________   

Purpose/aim of study             

Year the event occurred__________________________  

Journal of the publication _________________________  

Country of the study_________________________________  

Design of the study: Prospective cohort 

 Retrospective cohort 

 Cross-sectional 

 Case control 

 Case series 

 Randomized controlled clinical trial 

 Not randomized clinical trials 

Level of evidence            

Interventions            

Well-designed randomized controlled trials I 

Well-designed controlled trials with pseudo-randomization II-1A 

Well-designed controlled trials without randomization II-1B 

Observational studies  

Well-designed cohort (prospective) study with concurrent controls II-2A 

Well-designed cohort (prospective) study with historical controls II-2B 

Well-designed cohort (retrospective) study with concurrent controls II-2C 
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Well-designed case-controlled (retrospective) study II-3 

Large differences from comparisons between times and/or places III 

Opinions of respected authorities based in clinical experience IV 

Source to sample the subjects___________________________       

Adequacy of the sampling (random selection or not) ______________       

Selection of subjects in the study________________________        

Sampling bias assessment _________________         

Description of sampling bias when detected:  

 differences between study sample and target population_______________      

Inclusion criteria _________________           

Exclusion criteria ___________________          

Length of followup  ___________ months 

Definition of followup  ___________ median or mean 

Range of followup  ___________ months 

% of loss of followup  ___________ 

Definition of DCIS, including mode of detection___________________       

Pretreatment status of DCIS cases ___________________        

Treatments prescribed to women after MIR or SNB _____________________      

Active Methods to detect DCIS MRI 

  SN biopsy 

Control method to diagnose DCIS __________________        

Technical regimes of MRI or SNB            

Staining, staining + immunohistochemistry, isotope ___________________      

Breast Coils MRI, Paramagnetic Contrast Agents MRI; MR imaging protocol ________________    

Validation of diagnostic methods to measure confounding factors ____________________    

Proportion of women with confounding factors in the sample ___________________     

Control for confounding factors ___________________        

Inclusion age category _______________________   

Sample size of the study _____________________   

Number of cases with DCIS ____________________   

Size of subgroup ___________________    
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Group label ________________________    

Definition of subgroups _____________________   

Mean age of women in the sample _______________   

Age ranges of women in the sample _________________  

Mean or median of age of women in the sample     

Proportions of racial groups % White     

  % Black     

  % Asian     

Ethnic groups % African Americans    

  % Arabs     

  % Asian Americans    

  % Hispanic Americans    

  % Mexican Americans    

  % Jews     

Baseline comorbidity status ___________________   

Control for confounding in estimate (crude, adjusted) ___________________      

Type of the outcome utilization 

 mortality 

 metastasis 

 recurrence 

 invasive cancer 

Definition of the outcome  radiation 

 mastectomy 

 positive SNB 

 DCIS recurrence 

 invasive recurrence 

  new DCIS 

  new BC 

  metastases 

  total mortality 

  BC mortality 
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  chemotherapy 

  hormone therapy/AI_______________  

Measure of the outcome _________________   

Estimate of the rate of the outcome __________________  

Low 95% CI of estimate of incidence ____________________  

Upper 95% CI of estimate of incidence __________________  

Type of relative risk estimation (OR, RR, HR) _____________  

Relative estimate of risk _____________________________  

Lower 95% CI of relative estimate of risk _______________  

Upper 95% CI of relative estimate of risk ________________  

Regression coefficient of relative estimate of risk___________  

Standard error of regression coefficient__________________  

Probability of outcome calculated from adjusted relative estimate of risk  Probability = 1/(1+Exp(-cumulative beta)) 

 

              



 

How do local control and systemic outcomes vary in DCIS based on tumor and 
patient characteristics? 
• In patients with DCIS, what is the impact of surgery, radiation, and systemic 

treatment on outcomes? 
 

Abstraction Form for Observational Studies 
 

(Complete for each study) 

 
Number of the study in the database (PubMed ID, Cochrane accession number, ISBN)      

First author _________       

Year of publication ________   

Purpose/aim of study             

Year the event occurred__________________________  

Journal of the publication _________________________  

Country of the study_________________________________  

Multicenter study (check if multicenter) 

How project was funded (Industry, government, industry + government, other, or not reported) ____________  

Design of the study: Prospective cohort 

  Retrospective cohort 

  Cross-sectional 

 Case control 

 Case series 

  Not randomized clinical trials 

  Ecologic 

Design of the analysis in the study Cohort 

 Case control 

 Cross-sectional 

 Ecologic 

Total length of followup ___________   months (median or mean) 

Total length of followup ___________________  range 

Level of evidence ___________________  
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Well-designed cohort (prospective) study with concurrent controls II-2A 

Well-designed cohort (prospective) study with historical controls II-2B 

Well-designed cohort (retrospective ) study with concurrent controls II-2C 

Well-designed case-control (retrospective) study    II-3 

Large differences from comparisons between times and/or places  III 

Opinions of respected authorities based in clinical experience  IV 

Source of patients ________________________      

The adequacy of the sampling (random selection or not) _________________  

Response rate ________________      

Sampling bias assessment __________________     

Description of sampling bias when detected: differences between study sample and target population as reported by 

authors __________________________          

Results of assessment of sampling bias  ___________________      

Eligibility criteria--age ____________       

Eligibility criteria--diagnosis _______________       

Exclusion criteria _______________       

Reporting of baseline data of the subjects _________________       

Adjustment of confounding factors  ______________________      

Baseline status of subjects  % of subjects detected by mammogram  _______     

Baseline status of subjects  Pathology nuclear grade and distribution __________     

Baseline status of subjects  Pathology comedo necrosis and distribution __________    

Baseline status of subjects  Margin status: free, involved, uncertain and distribution ________   

Baseline status of subjects  Unifocal/multifocal and distribution ____________     

Baseline status of subjects  Tumor size and distribution _____________      

Baseline status of subjects  Cribrigorm/solid/other and distribution ____________     

Baseline status of subjects  Microinvasive and distribution ____________     

Baseline status of subjects  Estrogen receptor status and distribution __________     

Baseline status of subjects  Progesterone receptor and distribution __________     

Baseline status of subjects  Mammogram characteristics and distribution, breast density_____   

% of loss of followup in active group ______________         

% of loss of followup in control group _______________        
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Strategy to reduce bias in design ____________________        

Proportion of women with confounding factors in the sample ________________      

Control for confounding factors in analyses ____________________       

Baseline comorbidity status ___________________         

Control for confounding in estimate (crude, adjusted) ________________      

Inclusion age category ____________________    

Sample size of the study __________________    

Size of subgroup ____________________    

Mean age of women in the sample _________________  

Racial groups % White     

 % Black     

 % Asian     

Ethnic groups % African Americans    

 % Arabs     

 % Asian Americans    

 % Hispanic Americans    

 % Mexican Americans    

 % Jews     

Type of treatment in active group Surgery, radiation, systematic treatment __________    

Type of treatment in control group Surgery, radiation, systematic treatment _________    

Dose of radiation/drug in active group _______________        

Dose of radiation/drug in control group ______________        

Mono or combined therapy _______________          

Type of analysis: total sample, subgroup __________________       

The first therapy after diagnosis Primary, secondary, adjuvant ______________     

Grouping variable that could modify the effect of the treatment __________________     

Type of grouping variable: patient or tumor characteristics (age, BMI, race, ethnicity, genetic pattern, breast density, 

tumor grade, margin, size, E/Pr status) __________________       

Number of subjects in active group ______________  

Number of subjects in control group _______________  
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Type of outcome:  Mortality, recurrence, contralateral disease, metastases, adverse events, quality of life 

_________________     

Type of categorical outcomes (events) _______________  

Number of events in active group ________________  

Number of events in control group __________________  

Type of relative risk estimation (OR, RR, HR) _________________  

Relative estimate of risk  _________________  

Lower 95% CI of relative estimate of risk  _______________  

Upper 95% CI of relative estimate of risk  ________________  

Regression coefficient of relative estimate of risk _________________  

Standard error of regression coefficient ___________________ 

Probability of outcome calculated from adjusted relative estimate of risk:   Probability = 1/(1+Exp(-cumulative beta)) 

              

 



 

How do local control and systemic outcomes vary in DCIS based on tumor and 
patient characteristics? 

• In patients with DCIS, what is the impact of surgery, radiation, and systemic 
treatment on outcomes 

 

Abstraction Form for Randomized Controlled Clinical Trials 

(Complete for each study) 

 

Number of the study in the database (PubMed ID, Cochrane accession number, ISBN)      

First author _________       

Year of publication ________   

Purpose/aim of study             

Year the event occurred__________________________  

Journal of the publication _________________________  

Country of the study_________________________________  

Multicenter study (Check if multicenter) 

How project was funded (industry, government, industry+government, other, or not reported)__________   

Ethical approval of study by the local or federal IRB Yes No 

Consent of participants  Yes No 

Type to measure length of followup  (Median or mean, preferably median) ______________    

Total ength of followup  ___________ months 

Total length of followup  _________  range 

Adequacy of sampling ________________________         

Assessment of sampling bias ______________________        

Results of assessment of sampling bias ___________________       

Eligibility criteria of age ________________________         

Eligibility criteria of diagnosis or other inclusion criteria __________________      

Exclusion criteria _____________________          

Masking of the treatment status: (circle appropriate response)   double-blind,  single blind,  triple blind,  open label, 

not reported 
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Intention to treat analysis preplanned: (circle appropriate response)   preplanned ITT,    

not preplanned ITT but all patients were included in the analysis,   patients were excluded from the analysis if not 

treated 

Allocation concealment:  (circle appropriate response)   not reported,   unclear,   adequate if centralized or pharmacy-

controlled randomization,   serially-numbered,   identical containers,    on-site computer based system with a 

randomization sequence that is not readable until allocation  

  Unclear - uncertainty about whether the allocation was adequately concealed   

 allocation was adequately concealed  

Not adequate - the allocation was definitely not adequately  

 concealed (open random number lists or quasi-randomization such as  alternate days, odd/even date of birth, or 

hospital number, serially numbered envelopes) 

Randomization scheme: Central computerized randomization, simple table with random numbers, stratified ________ 

Details on randomization scheme: Permuted blocks, stratified ratios, other ____________________   

Reporting of baseline data of the subjects _______________________       

Adequacy of randomization (Patients did not differ at baseline by primary set of confounding) _______________  

Details on crossover cases ___________________         

Baseline status of subjects  Age (mean or median) ______________ 

Baseline range of age in the study _______________ 

Baseline status of subjects  Mean size of the tumor _________________mm 

Methods to measure tumor size __________________________       

Baseline status of subjects  % of subjects who received only one surgery      

Baseline status of subjects  % of subjects receive axilla dissection __________     

Baseline status of subjects  % of subjects detected by x-ray only _____________     

Baseline status of subjects  Pathology nuclear grade and distribution _______________    

Baseline status of subjects  Pathology comedo necrosis and distribution______________    

Baseline status of subjects  Margin status: free, involved, uncertain and distribution _    

Baseline status of subjects  Unifocal/multifocal and distribution______________________    

Baseline status of subjects  Tumor size and distribution as reported_________________    

Baseline status of subjects  Cribrigorm/solid/other and distribution ___________________    

Baseline status of subjects  Microinvasive and distribution____________________    

Baseline status of subjects  Estrogen receptor status and distribution______________    

Baseline status of subjects  Progesterone receptor and distribution ___________________    
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Baseline status of subjects  Mammogram characteristics and distribution, breast density___   

Adjustment of confounding factors ___________________        

% of loss of followup totally  ____________   

% of loss of followup in active group _____________   

% of loss of followup in control group ____________   

Sample size of the study     

Size of subgroup     

Racial groups % White     

 % Black     

 % Asian     

Ethnic groups % African Americans    

 % Arabs     

 % Asian Americans    

 % Hispanic Americans    

 % Mexican Americans    

 % Jews     

Level of evidence (GRADE criteria) _________________  

Type of treatment in active group surgery, radiation, systematic treatment____________    

Type of treatment in control group surgery, radiation, systematic treatment_____________    

Dose of radiation/drug in active group ____________        

Dose of radiation/drug in control group __________________       

Mono or combined therapy  Mono, combined________________     

Type of analysis: total sample, subgroup Total, posthoc subgroup, planned subgroup __________   

The first therapy after diagnosis  Primary, secondary, adjuvant __________________    

Grouping variable that could modify the effect of the treatment (patient or tumor characteristic) _________________  

Type of grouping variable: patient or tumor characteristics( Age, BMI, race, ethnicity, genetic pattern, breast density, 

tumor grade, margin, size, E/Prstatus.)___________________ 

Number of subjects in active group(as randomized for ITT)  __________________ 

Number of subjects in control group(as randomized for ITT) __________________ 

Type of outcome: Mortality, recurrence, contralaterial disease, metastases, all events, adverse events, quality of life, 

type of categorical outcomes (events) as reported with all details including type of the outcomes, measure of the 

outcomes __________________________________   
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Number of events in active group __________________   

Number of events in control group __________________   

Type of relative risk estimation (OR, RR, HR) _________________  

Relative risk of outcome as reported ___________________________  

Relative risk of outcome Relative risk of outcome by calculation from the number of events applying ITT 

SE of regression coefficient _____________    

Lower 95% CI of relative risk _________________   

Upper 95% CI of relative risk _______________   

Number need to treat to achieve one outcome ___________________  

Low 95% CI NNT to achieve one outcome ___________________  

Upper 95% CI NNT to achieve one outcome _________________  

Number of attributable events/1,000 treated _____________________  

Lower 95% CI of attributable events/1,000 treated ____________  

Upper 95% CI of attributable events/1,000 treated ________________  

 



Appendix F.  Evidence Tables 
 
Table F1.  Incidence of DCIS in population based studies...................................................... F-3 
Table F2.  Original epidemiologic studies of risk factors for DCIS...................................... F-16 
Table F3.  Age adjusted cumulative incidence of DCIS per 100,000 U.S. female 

population (results from individual studies conducted in the United States 
are sorted by the year of the events)..................................................................... F-28 

Table F4.  Age adjusted cumulative incidence of DCIS per 100,000 female population 
(results from individual studies conducted in different countries)....................... F-35 

Table F5.  Cumulative incidence of DCIS per 100,000 female population in age 
categories (results from individual studies conducted in different countries 
sorted by country and age category)..................................................................... F-37 

Table F6.  Age-adjusted cumulative incidence of DCIS among race subgroups per 
100,000 U.S. female population (results from individual studies conducted 
in the United States are sorted by race subgroup and the year of the events) ...... F-45 

Table F7.  Association between race and DCIS .................................................................... F-47 
Table F8.  Association between external hormone use and DCIS ........................................ F-48 
Table F9.  Association between age at first birth and DCIS ................................................. F-52 
Table F10. Association between parity and DCIS.................................................................. F-54 
Table F11. Association between body composition and DCIS .............................................. F-56 
Table F12. Incidence of DCIS among women with familial risk in breast cancer 

surveillance trials (modified from Brekelmans, 2001) ........................................ F-57 
Table F13. DCIS in different populations at high risk of breast cancer ................................. F-58 
Table F14. Association between family history, genetic predisposition, and DCIS .............. F-59 
Table F15. Association between blood levels of lipids, proteins, sex hormones, and 

mitogenes with DCIS ........................................................................................... F-62 
Table F16. Association between breast condition and DCIS ................................................. F-63 
Table F17. Association between behavioral risk factors and DCIS ....................................... F-64 
Table F18. Association between nonsteroidal anti-inflammatory agents and DCIS.............. F-66 
Table F19. Cumulative crude incidence (%) of DCIS among women in the United 

States .................................................................................................................... F-67 
Table F20. Cumulative incidence of DCIS per 1,000 mammograms among U.S. 

females.................................................................................................................. F-69 
Table F21. Cumulative incidence of DCIS per 1,000 mammograms among U.S. 

females.................................................................................................................. F-77 
Table F22. BRCA-associated DCIS detected with MIR screening in prospective case-

series (modified from Hagen, 2007)..................................................................... F-85 
Table F23. The role of MRI in DCIS ..................................................................................... F-86 
Table F24. Accuracy and surgical impact of magnetic resonance imaging in detection 

of multifocal and multicentric ductal carcinoma in situ (modified from 
systematic review and meta-analysis) ................................................................. F-951 

Table F25. Treatment utilization and patient outcomes in relation to sentinel node 
biopsy in patients with DCIS................................................................................ F-96 

Table F26. Summary of characteristics of included observational studies .......................... F-101 
Table F27. Total all mortality............................................................................................... F-135 
Table F28. Total breast cancer mortality .............................................................................. F-138 

F-1 



 

F-2 

Table F29. Total distant metastasis ...................................................................................... F-140 
Table F30. Total regional recurrence.................................................................................... F-142 
Table F31. Total local DCIS or Invasive.............................................................................. F-143 
Table F32. Total Local DCIS ............................................................................................... F-148 
Figure F33. Total local invasive ............................................................................................ F-150 
Table F34.  Observational studies of the association between control and systematic 

outcomes and tumor characteristics ................................................................... F-153 
Table F35.  Outcomes after mastectomy compared to lumpectomy in women with 

DCIS (observational studies).............................................................................. F-188 
Table F36.  Outcomes after mastectomy compared to lumpectomy plus radiation in 

women with DCIS (observational studies)......................................................... F-190 
Table F37.  Outcomes after mastectomy from observational studies that did not report 

events and combined treatment options ............................................................. F-192 
Table F38.  Observational studies of control and systemic outcomes stratified by 

mastectomy......................................................................................................... F-193 
Table F39.  Observational studies of control and systemic outcomes and treatment 

based on multivariate analysis............................................................................ F-195 
Table F40.  Observational studies of control and systemic outcomes stratified by 

lumpectomy alone .............................................................................................. F-200 
Table F41.  Observational studies of control and systemic outcomes stratified by 

lumpectomy + radiation therapy......................................................................... F-202 
Table F42.  Observational studies of control and systemic outcomes stratified by LRT...... F-205 
Table F43.  Observational studies of control and systemic outcomes stratified by LRT...... F-205 
Table F44.  Observational studies of control and systemic outcomes stratified by SSM ..... F-205 
Table F45.  Observational studies of control and systemic outcomes stratified by 

lumpectomy + APBI........................................................................................... F-206 
References for Appendix F .................................................................................................... F-207 
 



 

Table F1. Incidence of DCIS in population based studies 
 

Study Recruitment Outcome Sample 
Lewis, 19752 
Country: USA 
Design: Prospective 
Cohort 
Time Period: Not specified 

Recruitment: Medical College of Wisconsin, Milwaukee 
Sampling: Not random 
Applicability: Subjects were ascertained at a medical 
school hospital in Milwaukee, Wisconsin 

Definition: Noninvasive intraductal 
carcinoma (also included patients with both 
intraductal and lobular carcinoma in situ) 
Diagnosis: Screening, which included a 
physical examination by trained 
technologists, thermography and 
xeromammography 
Validation: Biopsy 

Sample size: 4,500 
Length of followup: N/S 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: N/S 
Level of evidence: IV 

Schwartz, 19763 
Country: USA 
Design: Prospective 
Cohort 
Time Period: 1973-1975 

Recruitment: Breast Diagnostic Center at Jefferson 
Medical College 
Sampling: Not random 
Applicability: Women were self-referred; subjects were 
ascertained from one location 

Definition: Noninvasive ductal cancer 
Diagnosis: Clinical examination, 
xeroradiography, thermography 
Validation: Biopsy 

Sample size: 13,907 
Length of followup: 18 
months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: IV 

Feig, 19774 
Country: USA 
Design: Retrospective 
cohort 
Time Period: Not specified 

Recruitment: Breast Diagnostic Center, Thomas 
Jefferson University Hospital in Philadelphia, 
Pennsylvania 
Sampling: Not random 
Applicability: Non-generalizable beyond women who 
went to the Thomas Jefferson University Hospital, 
unknown study time; women were self-referred 

Definition: DCIS 
Diagnosis: Clinical exam, mammography 
Validation: Biopsy 

Sample size: 16,000 
Length of followup: 
Unknown 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 45-64 
Level of evidence: II-2C 

Patchefsky, 19775 
Country: USA 
Design: Prospective 
Cohort 
Time Period: 1973-1976 

Recruitment: Thomas Jefferson University Hospital 
Sampling: Not random 
Applicability: No patients under age 45 years or over 
age 64 years, so the study does not reflect the true age 
range of breast cancer in Philadelphia  
Race: 90% White, 9% African American 

Definition: Intraductal in situ carcinoma 
Diagnosis: Mammography, thermography, 
and physical examination 
Validation: Biopsy 

Sample size: 17,526 
Length of followup: 31 
months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 45-64 
Level of evidence: IV 

Croll, 19776 
Country: Australia 
Design: Retrospective 
cohort 
Time Period: 1971-1975 

Recruitment: Medicheck, Sydney 
Sampling: Not random 
Applicability: All women were referred by their doctors 

Definition: Non-infiltrating intraductal 
carcinoma 
Diagnosis: Mammogram 
Validation: Biopsy 

Sample size: 11,927 
Length of followup: 59 
months  
Range: N/S-N/S 
Loss of followup: 0.17 
Inclusion age: ≥25 
Level of evidence: II-2C 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
Kreger, 19917 
Country: USA 
Design: Prospective 
Cohort 
Time Period: 1948-1986 

Recruitment: Framingham Heart Study 
Sampling: Not random 
Applicability: Sampling only occurred in Framingham, 
Massachusetts 

Definition: Noninfiltrating intraductal 
carcinoma 
Diagnosis: N/S 
Validation: FHS file 

Sample size: 2,873 
Length of followup: 38 
years  
Range: 36-38 years 
Loss of followup: N/A 
Inclusion age: 30-62 
Level of evidence: II-2A 

Simon, 19938 
Country: USA 
Design: Retrospective  
Cohort 
Time Period: 1975-1988 

Recruitment: metropolitan Detroit Cancer Surveillances 
system 
Sampling not specified 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Mammography  
Validation: Not specified 

Sample size: Not specified
Length of followup: 
24months  
Range: N/S-N/S 
Loss of followup:  N/A 
Inclusion age: 40-49 
Level of evidence: II-2C 

Alves, 19949 
Country: Portugal 
Design: Retrospective  
Cohort 
Time Period: 1990-1994 

Recruitment: Nucleo Regional do Centro da Liga 
Portuguesa Contra o Cancro 
All sampled 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: 6,385 
Length of followup: 48 
months 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 45-49 
Level of evidence: II-2C 

Van Oyen, 199410 
Country: Belgium 
Design: Retrospective  
Cohort 
Time Period: 1989 to the 
beginning of 1992 

Recruitment: The Center for Early Cancer Detection in 
Antwerp-Limburg 
All sampled 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: 6,749 
Length of followup: 36 
months 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 50-54 
Level of evidence: II-2C 

Garas, 199411 
Country: Greece 
Design: Retrospective  
Cohort 
Time Period: 1989-1990 

Recruitment: The Hellenic Society of Oncology 
All sampled 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: 3,818 
Length of followup: 24 
months 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 45-49 
Level of evidence: II-2C 

Curpen, 199412 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1985-1994 

Recruitment: Mobile van screening program 
Sampling: Not random 
Applicability: Subjects were ascertained in a mobile van 
screening program which most likely caused selection 
bias 

Definition: DCIS 
Diagnosis: Mammogram  
Validation: Pathology reports 

Sample size: 4,4301 
Length of followup: 109 
months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 40-64 
Level of evidence: I 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
Tabar, 199513Country: 
Sweden 
Design: Randomized 
controlled clinical trial  
Time Period: 1977-1990 

Recruitment: The Mammography Department, Central 
hospital, Falun, Sweden 
Sampling random  
Applicability: N/S 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: 19,844 
Length of followup: 156 
months 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 40-49 
Level of evidence: I 

Faulk, 199514 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1985-1994 

Recruitment: Mobile van mammography program run 
by University of California School of Medicine, San 
Francisco 
Sampling: Not random 
Applicability: Mammography was performed with a 
mobile van, therefore many women may not have been 
reached 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: Biopsy 

Sample size: 32,140 
Length of followup: 8 
years, 11 months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥50 
Level of evidence: I 

Tabar, 199615Country: 
Sweden 
Design: Randomized 
controlled clinical trial  
Time Period: 1977-1990 

Recruitment: The Mammography Department, Central 
hospital, Falun, Sweden 
Sampling: Not random 
Applicability: Women over 69 were included in the study 
but were not analyzed 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Clinical or pathologic records 

Sample size: 46,897/ 
15,604 analyzed 
Length of followup: 156 
months 
 Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 40-69 
Level of evidence: I 

Kerlikowske, 199616 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1985-1992 

Recruitment: Mobile Mammography Screening Program 
of the University of California, San Francisco in 6 
counties of northern California 
Sampling: Not random 
Applicability: Subsequent screening examinations after 
the first screening were not included in the study 
sample; breast cancer cases could potentially not be 
reported if detected if breast cancer detected after 
normal mammography is not reported to the registry or 
occurs among women who move out of the 9-county 
region before their breast cancer is diagnosed; results 
may not be generalizable to all mammography 
practices 
Race: 64% white, 36% nonwhite 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Biopsy or SEER records 

Sample size: 7,306 
Length of followup: 83 
months  
Range: N/S-N/S 
Loss of followup: 0.004 
Inclusion age: ≥30 
Level of evidence: IV 

Zheng, 199717 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1976-92 

Recruitment: Connecticut Tumor Registry 
Registry 
Applicability: N/S 
Race: 95% Caucasians,5% African American 

Definition: Ductal carcinoma in situ (ICD-0 
8500/2) 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: N/S 
Length of followup: 
24months 
 Range: 24 -24 
Loss of followup: N/A 
Inclusion age: ≥30 
Level of evidence: II-2C 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
Evans, 199718 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1989-1995 

Recruitment: Susan G. Komen Breast Center at Baylor 
University Medical Center 
Sampling: Not random 
Applicability: Women were only included in the sample 
if they had a nonpalpable breast lesion in which a 
needle-wire localization and subsequent surgical biopsy 
were performed at the facility 

Definition: DCIS (cases in which there was 
DCIS with microinvasion were considered 
invasive) 
Diagnosis: Mammography 
Validation: Needle-wire localization and 
surgical biopsy 

Sample size: 3,734 
Length of followup: 7 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: II-2C 

Levi, 199719 
Country: Switzerland 
Design: Retrospective 
cohort 
Time Period: 1977-1994 

Recruitment: Cancer Registry of the Swiss Canton of 
Vaud 
Registry: All sampled 
Applicability: Lower or under utilization of 
mammographic screening in this population 

Definition: DCIS 
Diagnosis: N/S 
Validation: N/S 

Sample size: 100,000 
Length of followup: 18 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: II-2C 

Vizcaino, 199820 
Country: Spain 
Design: Retrospective 
cohort 
Time Period: 1992-1996 

Recruitment: Valencia Community 
All sampled 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: 21,614 
Length of followup: 26.8 
months 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 45-49 
Level of evidence: II-2C 

Han, 199821 
Country: Hong Kong 
Design: Retrospective 
cohort 
Time Period: 1993-1995 

Recruitment: Well Women Clinic in Kwong Wah 
Hospital 
Sampling: Not random 
Applicability: Because women themselves decided to 
get breast cancer screening, there may be a higher 
proportion of younger women, symptomatic women, 
women with a positive family history and women who 
are more health conscious; also not generalizable to 
other populations besides in Hong Kong 

Definition: DCIS 
Diagnosis: Mammogram  
Validation: Stereotactic-guided hook-wire 
biopsies and stereotactic-guided fine needle 
aspirations (FNA) followed by open biopsies 

Sample size: 13,033 
Length of followup: 2 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: >35 
Level of evidence: II-2C 

Dershaw, 199822 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1991-1995 

Recruitment: Community-based breast health 
partnerships organized and funded through the New 
York State Department of Health 
Sampling: Not random 
Applicability: Results may not be generalizable to other 
populations outside of the New York area; women were 
eligible if income was at or below two and a half times 
the income defined as poverty level; eligible if a 
mammogram had not been performed within 2 years; 
eligible if there was a lack of insurance coverage 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: Biopsy 

Sample size: 98,573 
Length of followup: 20 
months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: IV 

Fracheboud, 199823 
Country: Netherlands 
Design: Retrospective 

Recruitment: Dutch nation-wide screening program 
Sampling: Not random 
Applicability: Some women were lost to followup due to 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Biopsy 

Sample size: 1,000 
Length of followup: 6 
years  

F-6 

 



 
Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
cohort 
Time Period: 1990-1995 

women's delay, priority given to other diseases, a move 
to another region or country, insufficient feedback by 
specialists and referrals among women who refused 
registration; some women who were invited to the 
program chose not to be screened 

Range: N/S-N/S 
Loss of followup: 0.02 
Inclusion age: ≥49 
Level of evidence: II-2C 

Kitchen, 199824 
Country: Australia 
Design: Retrospective 
cohort 
Time Period: 1993-1996 

Recruitment: City and North-Eastern Breast Screen of 
Breast Screen Australia 
Sampling: Not random 
Applicability: Six screening centers (4 urban, 1 rural 
mobile, and 1 fixed provincial) may not have provided 
an accurate representation of breast cancer 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Further imaging, clinical 
examination by a surgeon, fine needle 
aspiration cytology and core-biopsy 

Sample size: 52,126 
Length of followup: 32 
months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: >40 
Level of evidence: II-2C 

Warren, 199925 
Country: UK 
Design: Retrospective 
cohort 
Time Period: 1987-1996 

Recruitment: UK National breast screening program 
Registry 
Applicability: N/S 

Definition: Not specified 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: 33,734 
Length of followup: 120 
months 
Range: N/S-N/S 
Loss of followup: 0.25 
Inclusion age: 40-64 
Level of evidence: II-2C 

Barchielli, 199926 
Country: Italy 
Design: Retrospective 
cohort 
Time Period: 1985-1995 

Recruitment: Tuscany cancer registry 
Registry: All sampled 
Applicability: Lower amount of women who participated 
in mammographic screening; only generalizable within 
Florence, Italy; women participating in mammography 
screening were recruited by personal invitation, self-
referrals or were assessed because of breast 
symptoms or a period check up after a breast cancer 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Positive cyto-histologic referrals 
collected from public and private pathology 
services 

Sample size: 100,000 
Length of followup: 10 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: II-2C 

Kerlikowski, 200027 
Country: USA 
Design: Retrospective 
cohort 
Time Period: April 1985-
November 1997 

Recruitment: 7 registries participating in the National 
Cancer Institute Breast Cancer Surveillance 
Consortium - San Francisco Mammography Registry 
(San Francisco, CA), Group Health Cooperative 
(Seattle, WA), Fred Hutchinson Cancer Research 
Center (Seattle, WA), New Mexico Mammography 
Project (Albuquerque, NM), Vermont Mammography 
Registry (Burlington, VT), Colorado Mammography 
Advocacy Project (Denver, CO), New Hampshire 
Mammography Network (Hanover, NH) 
Registry; All sampled 
Applicability: Cancer reporting to the SEER program, 
state tumor registries, and the pathology laboratories 
used by the mammography registries may be 
incomplete, registries limit data collection to residents of 
a defined region 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Excisional and core biopsies 

Sample size: 389,533 
Length of followup: 12 
years and 7 months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 30-69 
Level of evidence: II-2B 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
Walter, 200128 
Country: USA 
Design: Prospective 
cohort 
Time Period: 1995-1999 

Recruitment: On Lok, a long-term care delivery system 
available to frail community-dwelling elderly persons 
living San Francisco 
Sampling: Not random 
Applicability: Women were excluded if their 
mammography was not considered a screening exam 
(screening is defined as an exam performed on an 
asymptomatic woman) 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Biopsy 

Sample size: 216 
Length of followup: 4 
years and 9  months or 2 
years and 10 months 
depending on time of 
enrollment  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥55 
Level of evidence: IV 

Innos, 200229 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1988-1999 

Recruitment: California Cancer Registry 
Registry: All sampled 
Applicability: Nongeneralizable to women not living in 
California or less than 40 years of age 

Definition: All cases of carcinoma in situ in 
the breast, excluding lobular carcinoma in 
situ, but including noninfiltrating intraductal 
carcinoma, comedocarcinoma, intraductal 
papillary adenocarcinoma, intraductal 
carcinoma with lobular carcinoma in situ and 
other specific or nonspecific histologic types
Diagnosis: N/S 
Validation: Case reports 

Sample size: 100,000 
Length of followup: 11 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥40 
Level of evidence: II-2C 

Ernster, 200230 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1996-1997 

Recruitment: Breast Cancer Surveillance Consortium 
mammography registries located in Colorado, New 
Hampshire, New Mexico, North Carolina, San 
Francisco (CA), Vermont and western Washington 
State 
Registry: All sampled 
Applicability: Women were included if their 
mammography examination was designated as a 
screening mammogram and not a diagnostic 
examination by the radiologist; unilateral screening 
examinations and examinations that did not have an 
assessment code indicating whether they had been 
considered negative or positive for an abnormality 
indicative of cancer were excluded, women who had 
any breast imaging in the preceding 9 months were 
excluded because imaging within this period may 
indicate that the screening mammographic examination 
was not a true screening examination but rather a 
followup examination; other cases of in situ lesions 
were considered DCIS even if they were not; not all 
mammography facilities in a particular region are 
included in the BCSC for that region 
Race: 86% of women self-reported race = 79% White, 
5% African-American, 2% Asian/Pacific Islander, 2% 

Definition: DCIS (LCIS were excluded, but 
other cases of in situ lesions were included) 
Diagnosis: Mammography 
Validation: Cancer registry or pathology 
registry data 

Sample size: 540,738 
Length of followup: 2 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 40-84 
Level of evidence: II-2C 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
Native American, 12% were other/mixed; 81% of 
women responded to the question about whether they 
were of Hispanic origin = 4% reported being Hispanic 

Schootman, 200331 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1973-1997 

Recruitment: SEER registries of Iowa, New Mexico, and 
Utah 
Registry: All sampled 
Applicability: Dichotomization of populations into either 
urban or rural; included only registries that contained 
both rural and urban counties 
Race: 8.0% African Americans, 0.5% Hispanic 

Definition: DCIS according to the following 
morphology codes: 85002, 85012, 80502, 
82012, 85032, 85042, 85222, 85433 
Diagnosis: N/S 
Validation: Medical records at hospitals and 
outpatient facilities in all urban and rural 
areas covered by the registries 

Sample size: N/S 
Length of followup: 24 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 50-69 
Level of evidence: II-2C 

Smith, 200332 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1996-1999 

Recruitment: Breast Cancer Surveillance Consortium 
consisting of mammography registries from San 
Francisco, California; Colorado; New Hampshire; New 
Mexico; North Carolina; Seattle, Washington; Vermont 
Registry: All sampled 
Applicability: Women included are self-referred or are 
referred by a physician; cancers that occurred after a 
mammogram with negative findings were excluded 

Definition: Referred to as "in situ" throughout 
the paper but in the abstract section under 
"Design, Setting and Participants", refers to 
women included in the study as diagnosed 
with breast cancer: invasive or ductal 
carcinoma in situ 
Diagnosis: Mammography 
Validation: Medical records 

Sample size: 978,591 
Length of followup: 4 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥50 
Level of evidence: IV 

Baxter, 200433 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1992-1999 

Recruitment: SEER Registry (11 population-based 
cancer registries and 3 supplemental registries that 
were added to SEER in January 1992) 
Registry: All sampled 
Applicability: Limited information on patient and tumor 
characteristics; no information on any use of hormonal 
therapy; no information on mode of detection, the 
presence of multifocal disease, or margin status, 
individual provider practice patterns may vary among 
each other 

Definition: DCIS with no evidence of 
microinvasion 
Diagnosis: N/S 
Validation: Microscopic confirmation 

Sample size: 100,000 
Length of followup: 7 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: >18 
Level of evidence: II-2C 

Coburn, 200434 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1987-2001 

Recruitment: Rhode Island Cancer Registry 
Registry: All sampled 
Applicability: Non-generalizable to women living 
anywhere other than Rhode Island; population likely to 
have the lowest rates of mammography screening are 
also least likely to be included in the survey due to 
communication difficulties or lack of telephone 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: Pathology reports 

Sample size: 100,000 
Length of followup: 2 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: I 

Anderson, 200435 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1973-2000 

Recruitment: SEER registries: Connecticut, Hawaii, Iowa, 
Utah, New Mexico; metropolitan areas of San Francisco, 
Detroit, Atlanta, and Seattle-Puget Sound 
Registry: All sampled 
Applicability: Some missing data on method of detection 
Race: 82% white, 9% African American, 9% other, <1% 
unknown 

Definition: DCIS non-comedo 
Diagnosis: N/S 
Validation: Not specified 

Sample size: 100,000 
Length of followup: 29 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: IV 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
Fracheboud, 200436 
Country: Netherlands 
Design: Retrospective 
cohort 
Time Period: 1989-1997 

Recruitment: Netherlands Cancer Registry in seven 
regions that did not start screening activities until 1990 
Registry: All sampled 
Applicability: Case ascertainment by the registry is 
higher than 95% but some cases are not detected 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Biopsy 

Sample size: 100,000 
Length of followup: 9 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: II-2C 

Erbas, 200437 
Country: Australia 
Design: Retrospective 
cohort 
Time Period: 1993-2000 

Recruitment: Breast Screen Victoria 
Sampling: Not random 
Applicability: Women ages <50 and >75 years are not 
routinely invited to attend; selection bias among older 
women choosing to attend the screening program 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: 1,000 
Length of followup: 8 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥40 
Level of evidence: I 

Kricker, 200438 
Country: Australia 
Design: Retrospective 
cohort 
Time Period: 1995-2000 

Recruitment: New South Wales Central Cancer 
Registry 
Registry: All sampled 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Pathology reports 

Sample size: 100,000 
Length of followup: 6 
years  
Range: N/S-N/S 
Loss of followup: 0.04 
Inclusion age: All ages 
Level of evidence: II-2C 

Barchielli, 200539 
Country: Italy 
Design: Retrospective  
Cohort 
Time Period: 1988-1999 

Recruitment: Italian cancer registry and screening 
programs 
Registry 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Pre-screening  
Validation: Not specified 

Sample size: Not specified
Length of followup: 34 
months 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 40-79 
Level of evidence: II-2C 

Blanks, 200540 
Country: England 
Design: Controlled, 
comparative, 
observational study of the 
NHS breast screening 
programs in England 
Time Period: April 2001-
March 2003. 

Recruitment: The National health Service Breast 
Screening Program 
Sampling: Random  
Applicability: N/S 

Definition: DCIS 
Diagnosis: Two-view Mammography 
Validation: Not specified 

Sample size: 531,203 
Length of followup: 24 
months 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 50-64 
Level of evidence: I 

Leach, 200541 
Country: UK 
Design: Prospective 
Cohort 
Time Period: 1997-2004 

Recruitment: Magnetic Resonance Imaging Breast 
Screening study 
Sampling: Not random 
Applicability: Many women chose to be excluded from 
the study for various reasons; some women who 
agreed to participate in the study were excluded due to 

Definition: DCIS (alone) 
Diagnosis: Mammography and contrast 
enhanced breast magnetic resonance 
imaging 
Validation: Biopsy/pathology 

Sample size: 649 
Length of followup: 81 
months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 35-49 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
logistical problems; some women were screened with 
only one technique and were excluded; women at high 
risk of breast cancer were chosen to be in the study 

(actual age of subjects 
was 31-55) 
Level of evidence: II-2A 

Birdwell, 200542 
Country: USA 
Design: Prospective 
cohort 
Time Period: 2001-2002 

Recruitment: Stanford University Medical Center 
Sampling: Not random 
Applicability: Generalizable only to women who go to 
that particular hospital; 13 women were lost to followup; 
the study was not designed for followup of patients into 
the next screening interval 

Definition: DCIS 
Diagnosis: Mammogram (using two different 
mammography systems) and a computer-
aided detection (CAD) system  
Validation: Biopsy (fine-needle aspiration, 
core, excisional) 

Sample size: 8,682 
Length of followup: 19 
months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: II-2C 

Kumar, 200543,  
Additional analysis of the 
sample reported in Li, 
2005 44 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1980-2002 

Recruitment: 9 SEER registries in Connecticut, Hawaii, 
Iowa, New Mexico, and Utah and in the metropolitan 
areas of Atlanta, Detroit, San Francisco-Oakland, 
Seattle-Puget Sound 
Registry: All sampled 
Applicability: Study includes higher proportions of 
people living in urban areas and higher proportions of 
people who are foreign born; data does not capture 
atypical ductal hyperplasia 

Definition: DCIS 
Diagnosis: N/S 
Validation: Not specified 

Sample size: 100,000 
Length of followup: 22 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: N/S 
Level of evidence: II-2B 

Smith-Bindman, 200545 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1996-1999 

Recruitment: Breast Cancer Surveillance Consortium 
with mammography registries in San Francisco 
(California), Colorado, New Hampshire, New Mexico, 
North Carolina, Western Washington and Vermont 
Registry: All sampled 
Applicability: Subjects are ascertained in certain 
geographical locations within the U.S. 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: Pathology database or tumor 
registry 

Sample size: 1,000 
Length of followup: 3 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥50 
Level of evidence: II-2C 

Li, 200544 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1980-2001 

Recruitment: 9 SEER registries in Connecticut, Hawaii, 
Iowa, New Mexico and Utah and in the metropolitan 
areas of Atlanta, Detroit, San Francisco-Oakland, 
Seattle-Puget Sound 
Registry: All sampled 
Applicability: Study includes higher proportions of 
people living in urban areas and higher proportions of 
people who are foreign born; data does not capture 
atypical ductal hyperplasia 

Definition: DCIS (comedo and noncomedo) 
Diagnosis: Individual patient records 
Validation: Not specified 

Sample size: 100,000 
Length of followup: 22 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥30 
Level of evidence: II-2C 

Weaver, 200546 
Country: USA 
Design: Retrospective 
cohort  
Time Period: 1997-2001 

Recruitment: Vermont Breast Cancer Surveillance 
System 
Registry: All sampled 
Applicability: Women were excluded it there was no 
record of mammography within the year before the 
biopsy, women were also excluded if they were 
diagnosed with breast cancer before 1997; women 
were only included if they had undergone a biopsy 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Biopsy 

Sample size: 7,670 
Length of followup: 5 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥18 
Level of evidence: II-2C 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
Kerlikowski, 200547 
Country: USA 
Design: Retrospective 
cohort 
Time Period: January 
1986-December 2001 

Recruitment: San Francisco Mammography Registry 
Registry: All sampled 
Applicability: Women who had a prior breast cancer 
diagnosis, breast augmentation, reduction or 
reconstruction, or history of mastectomy were excluded 
Race: 64% non-Hispanic white, 28% Chinese, 8% 
Filipino 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Biopsy 

Sample size: 103,259 
Length of followup: 6 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥40 
Level of evidence: II-2C 

Duffy, 200548 
Country: Sweden 
Design: Randomized 
controlled clinical trial  
Time Period: 1978-1986 

Recruitment: Swedish Two-Country Trial 
Sampling: Random 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Clinical or pathologic records 

Sample size: 1,000 
Length of followup: 8 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 40-74 
Level of evidence: I 

Nakhlyudov, 200649 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1992- 2000 

Recruitment: The Department of Ambulatory 
Care and Prevention, the Nurses’ Health Study 
121,700 female registered nurses age 30 to 55 were 
enrolled in 1976; 116,671 female registered nurses age 
25 to 42. Were enrolled in 1989. 
Exclusion: 269 women with DCIS who did not complete 
the pre-DCIS surveys immediately before being 
diagnosed  185 women with DCIS, invasive breast 
cancer, or other cancer except nonmelanoma skin 
cancer  before the initial survey, 5 women  whose DCIS 
diagnosis indicated the presence of lobular and/or 
invasive characteristics, 2 women diagnosed during 
1996 to 2000 who did not respond to the main NHS 
survey and had missing information on key patient 
characteristics, 17 women who reported receiving 
chemotherapy, which is not a standard treatment option 
for women with DCIS, 4  women who died before 
completing the followup (post-DCIS) functional 
assessment were excluded 
Applicability: Female nurses in the US 

Definition: DCIS 
Diagnosis: mammography 
Validation: Not specified 

Sample size: 114,728 
Length of followup: 48 
months 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: Not 
specified 
Level of evidence: II-2C 

Boncz, 200650 
Country: Hungary 
Design: Retrospective 
cohort 
Time Period: 2002-2003 

Recruitment: Hungarian Breast Cancer Screening 
Program 
Registry: All sampled 
Applicability: Generalizable only to women targeted in 
the breast screening program and to women within 
Hungary; women were excluded if they had a 
mammography examination in the previous 2 years; 
women were recruited through mail 

Definition: DCIS 
Diagnosis: Mammogram (independently 
reviewed by two radiologists) 
Validation: Further diagnostic assessment 
(including ultrasound examination, needle 
biopsy, cytology-histology, etc) 

Sample size: 531,244 
Length of followup: 2 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 45-65 
Level of evidence: II-2C 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
Gill, 200651 
Country: USA 
Design: Case control  
Time Period: 1993-2000 

Recruitment: Hawaii component of the Multiethnic 
Cohort 
Registry: All sampled 
Applicability: Cannot rule out bias towards the null in 
estimates of DCIS risk because of the possibility of 
undetected breast DCIS among controls, low 
participation rates, limited power to estimate DCIS 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: N/S 

Sample size: 1,268 
Length of followup: 5-8 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: II-3 

Weaver, 200652 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1996-2001 

Recruitment: Breast Cancer Surveillance Consortium - 
only the 5 registries that collect both pathology data and 
cancer registry data were included 
Registry: All sampled 
Applicability: Biopsy results that were performed 
outside of the catchment area of the registries were not 
collected 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: Pathology reports 

Sample size: 1,664,032 
Length of followup: 5 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 40-89 
Level of evidence: II-2C 

Rakovitch, 200653 
Country: Canada 
Design: Retrospective 
cohort 
Time Period: 1991-2000 

Recruitment: Ontario Breast Screening Program 
Sampling: Not random 
Applicability: Women over 50 were targeted for the 
study; generalizability of the study is unknown 

Definition: DCIS (no microinvasion or 
bilateral DCIS) 
Diagnosis: N/S 
Validation: Pathology reports 

Sample size: 13,529 
Length of followup: 10 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥50 
Level of evidence: II-2C 

Yeoh, 200654 
Country: Singapore 
Design: Retrospective 
cohort 
Time Period: 2002-2004 

Recruitment: National Breast Screening Program, 
Breast Screen Singapore 
Sampling: Not random 
Applicability: Participation rates in the program are 
relatively low 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: Not specified 

Sample size: 84,000 
Length of followup: N/S  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥40 
Level of evidence: II-2C 

Moran, 200655 
Country: Ireland 
Design: Prospective 
cohort 
Time Period: 2002-2003 

Recruitment: Screening unit located in Dublin, Ireland 
Sampling: Not random 
Applicability: The study was single-institutional so 
therefore may not be generalizable; there was a 
relatively short followup period in the study 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: Stereotactic core biopsy 

Sample size: 24,426 
Length of followup: 2 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 50-65 
Level of evidence: IV 

Sumner, 200756 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1981-2001 

Recruitment: Florida Cancer Data System Registry 
Applicability: N/S 
Race:  85% White, 6.6% African American, 7.5% 
Hispanic 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: N/S 
Length of followup: 240 
months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 18-103 
Level of evidence: II-2C 
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Table F1. Incidence of DCIS in population based studies (continued) 
 

Study Recruitment Outcome Sample 
Rakovitch, 200753 
Country: Canada 
Design: Retrospective 
cohort 
Time Period: 1991-2000. 

Recruitment: Ontario Breast Screening Program 
All sampled 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Not specified 

Sample size: 13,529 
Length of followup: 
10years 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 49-87 
Level of evidence: II-2C 

Kerlikowski, 200757 
Country: USA 
Design: Prospective 
cohort 
Time Period: 1997-2004 

Recruitment: 4 Breast Cancer Surveillance Consortium 
mammography registries: San Francisco 
Mammography Registry, Group Health's Breast Cancer 
Surveillance Project, Vermont Breast Cancer 
Surveillance System, and New Hampshire 
Mammography Network 
Registry: All sampled 
Applicability: Women included in the sample had a prior 
mammography examination within 9-30 months 
preceding their first screening examination in the study 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: Pathology reports (not reported 
in this paper) 

Sample size: 232,212 
Length of followup: 8 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 50-69 
Level of evidence: II-2C 

MacKenzie, 200758 
Country: USA 
Design: Prospective 
cohort 
Time Period: 1994-2001 

Recruitment: New Hampshire mammography registry 
Registry: All sampled 
Applicability: Women were required to have at least 60 
days of followup in the registry, women with a personal 
history of breast cancer, breast implants, or breast 
reduction surgery were excluded; the study was based 
on an open cohort so women entered the registry and 
became eligible for analysis at different points of time 
so there is a possibility that DCIS was overlooked in 
some women. 

Definition: DCIS (according to SNOMED or 
TNM codes) 
Diagnosis: Mammography 
Validation: Pathology diagnoses 

Sample size: 75,798 
Length of followup: 8 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥40 
Level of evidence: II-2C 

Kerlikowski, 200759 
Country: USA 
Design: Prospective 
cohort 
Time Period: 1993-2003 

Recruitment: Breast Cancer Surveillance Consortium: 
San Francisco Mammography Registry, Group Health's 
Breast Cancer Surveillance, Colorado Mammography 
Advocacy Project, Vermont Breast Cancer Surveillance 
System, New Hampshire Mammography Network, 
Carolina Mammography Registry, New Mexico 
Mammography Registry 
Registry: All sampled 
Applicability: Women included had to have had two 
screening mammography examinations within the study 
period that were more than 9 months apart; women 
who were using postmenopausal hormone therapy 
were excluded; women who were of invalid age or had 
incomplete cancer diagnosis information were excluded 
Race: In women with no breast cancer (n=299,316): 
80.6% White, 9.1% African American, 5.2% Hispanic, 

Definition: DCIS 
Diagnosis: Mammography 
Validation: Medical report 

Sample size: 301,955 
Length of followup: 11 
years  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: ≥30 
Level of evidence: II-2C 
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Table F1. Incidence of DCIS in population based studies (continued) 
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Study Recruitment Outcome Sample 
3.4% Asian/Native Hawaiian/Pacific Islander, 0.5% 
American Indian/Alaskan native, 1.1% were 
other/mixed races; women with breast cancer (n=2,639: 
84.2% White, 9.2% African American, 2.5% Hispanic, 
2.5% Asian/Native Hawaiian/Pacific Islander, 0.4% 
American Indian/Alaskan native, 1.2% were 
other/mixed races. 

Tuncbilek, 200760 
Country: Turkey 
Design: Retrospective 
cohort 
Time Period: 2005 

Recruitment: Department of Radiology, Gazi University 
School of Medicine, Ankara, Turkey 
Sampling: Not random 
Applicability: Women were referred from clinics by 
physicians who were asked to report a detailed clinical 
breast examination 

Definition: DCIS 
Diagnosis: Mammogram 
Validation: Biopsy, pathology database, 
patient files 

Sample size: 648 
Length of followup: 1 year  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: II-2C 

Hofvind, 2008 61 
Country: Norway 
Design: Retrospective 
cohort 
Time Period: 1996-2004 

Recruitment: The Norwegian Breast Cancer Screening 
Program Registry 
Applicability: N/S 

Definition: DCIS 
Diagnosis: Screening program 
Validation: Not specified 

Sample size: Not specified
Length of followup: 12 
years 
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 50-69 
Level of evidence: II-2C 

Yu, 200862 
Country: USA 
Design: Retrospective 
cohort 
Time Period: 1999-2006 

Recruitment: Memorial Sloan-Kettering Cancer Center 
Sampling: Not random 
Applicability: Enrollment into the surveillance program 
was based on either patient or physician referral, 
patients were excluded if they were diagnosed with 
cancer within 6 months of enrollment, patients with a 
history of atypical duct hyperplasia or LCIS were 
excluded, all study participants had a family history of 
breast and/or ovarian cancer and at least 1 year 
followup. 

Definition: DCIS 
Diagnosis: Biannual clinical breast 
examination and annual screening 
mammography, optional MRI screening 
Validation: Ultrasound. Biopsy 

Sample size: 1,019 
Length of followup: 7 
years and 3 months  
Range: 1 -7.3 
Loss of followup: N/A 
Inclusion age: All ages 
Level of evidence: II-2C 

Vigeland, 200863 
Country: Norway 
Design: Retrospective 
cohort 
Time Period: 2004-2005 

Recruitment: Norwegian Breast Cancer Screening 
Program 
Sampling: Not random 
Applicability: Variability among radiologists among 18 
counties 

Definition: DCIS 
Diagnosis: Mammogram, ultrasound, clinical 
examination 
Validation: Core needle biopsy or fine-
needle aspiration 

Sample size: 18,239 
Length of followup: 23 
months  
Range: N/S-N/S 
Loss of followup: N/A 
Inclusion age: 50-69 
Level of evidence: I 



 

Table F2. Original epidemiologic studies of risk factors for DCIS 
 

Study Patients Definition of DCIS and Control for Bias 
Weiss, 199664 
Country: USA 
Design: Case control  
Evidence: II-2B 
Time Period: May 1, 1990-
December 31, 1992 
Length of followup/months: N/A 

Data source: Cancer registry in Atlanta, Georgia, 
Seattle/Puget Sound, Washington, and central New Jersey 
Inclusion criteria: Breast cancer patients 20-44 years old 
diagnosed during the period of May 1, 1990, through 
December 31, 1992 identified in cancer registry in Atlanta, 
Georgia, Seattle/Puget Sound, Washington, and central New 
Jersey. Population based controls were identified by 
random-digit dialing among the residents of the same states. 
Exclusion: Not having residential phone number 
Inclusion Age: 20-44 Mean age: NR 
Sample size: 3,152 

Definition: DCIS identified in cancer registry with histological 
confirmation in SEER database or hospital records in New 
Jersey 
Masking of outcome assessment: Not reported 
Control for bias: Adjusted for  age at diagnosis, study site, 
smoking, number of mammographs in 5 year period, family 
history of breast cancer, race, parity, and BMI 

Kerlikowske, 199765 
Country: USA 
Design: Cross-sectional 
Evidence: II-2B 
Time Period: April 1985 - 
September 1995 
Length of followup/months: 1 

Data source: University of California San Francisco Mobile 
Mammography Screening Program 
Inclusion criteria: All 39,542 women aged 30 years and older 
who underwent a screening mammographic examination at 
the University of California San Francisco Mobile 
Mammography Screening Program in April 1985 - 
September 1995 who had her records linked to the regional 
Surveillance, Epidemiology, and End Results cancer registry
Exclusion: History of breast cancer or mastectomy 
Inclusion Age: >30 Mean age:  
Sample size: 39,542 

Definition: DCIS identified after biopsy 
Masking of outcome assessment: Not reported 
Control for bias: Adjusted for age, age at first birth, family 
history of breast cancer, age at menarche, BMI, parity, and 
previous breast surgery 

Elmore, 199866 
Country: USA 
Design: Well-designed nested 
case-control study 
(retrospective cohort)   
Evidence: II-2C 
Time Period: 1985-1993 
Length of followup/months: 96 

Data source: Yale-New Haven Hospital Tumor Registry 
Inclusion criteria: All Black female patients of all ages with a 
first diagnosis of breast carcinoma verified by tissue 
pathology at Yale-New Haven Hospital from January 1, 
1985-December 31, 1993, were selected from the hospital 
tumor registry. White control patients with breast carcinoma 
were selected randomly and matched to each black patient 
by the year of breast carcinoma diagnosis in a 3:1ratio. 
Exclusion: From medical records for 120 black and 346 
white patients were reviewed; 20 black patients were 
excluded (6 had a history of breast carcinoma prior to 
January 1, 1985, 1 did not have breast carcinoma, 1 had an 
incorrect race designated, and 12 were duplicate names). 46 
white patients were excluded (32 had breast carcinoma prior 
to January 1, 1985, 1 had no evidence of breast carcinoma, 
6 had an incorrect race designated, 1 had inadequate 
records, and 6 were duplicate names).  
Inclusion Age: N/S Mean age: N/S 
Sample size: 400 

Definition: DCIS recorded as a medical diagnosis in Tumor 
registry 
Masking of outcome assessment: Not reported 
Control for bias: Adjusted for  race, age, insurance status, 
income, and method of detection (screening mammogram, 
clinical breast examination, patient noted) 
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Table F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
Elkhadrawy, 199867 
Country:  USA 
Design: Case control study 
Evidence: IIB 
Time Period: January 1, 1989 -
December 31, 1993 
Length of followup/months: N/A 

Data source: Columbia Presbyterian Medical Center 
(CPMC)  
Inclusion criteria: All cases of female DCIS registered in 
CPMC cancer registry between January 1, 1989 and 
December 31, 1993. Controls were randomly selected 
females who underwent surgery for different benign 
conditions that are not associated with serum cholesterol at 
CPMC at the same time. 
Exclusion: N/S 
Inclusion Age: NS Mean age: 58.6 
Sample size: 394 

Definition: DCIS 
Masking of outcome assessment: Not reported 
Control for bias: Adjusted for age, serum cholesterol, serum 
albumin, menopausal status 

Bohlke, 199868 
Country:  USA 
Design: Case control study 
Evidence: IIB 
Time Period: January 1, 1993-
August 30, 1997 
Length of followup/months: 
18.5 

Data source: the Massachusetts Cancer Registry 
Inclusion criteria: DCIS cases diagnosed between January 
1, 1993, and August 30, 1997, through the Massachusetts 
Cancer Registry, younger than 50 years, residing in eastern 
Massachusetts, premenopausal. Controls were randomly 
selected from annually published Massachusetts town lists. 
94 cases with DCIS and 76 controls were included 
Exclusion: Pregnancy, breastfeeding, taking exogenous 
hormones during the preceding 3 months, chemotherapy or 
radiation to the pelvis 
Inclusion Age: <50 Mean age: NR 
Sample size: 170 

Definition: DCIS 
Masking of outcome assessment: Not reported 
Control for bias: Matching controls to cases by age (within 2 
years) and precinct of residence. Adjustment for age (years), 
ethnic group (white, black, Hispanic, Asian), body mass index 
[weight (kg) per height squared (m2)], height (cm), parity 
(parous, nulliparous), age at menarche (years), age at first 
birth (years; among parous women), first-degree family history 
of breast cancer (present, absent), and estradiol level (pg per 
ml). 

Gapstur, 199969 
Country: USA 
Design: Prospective cohort 
study  
Evidence: II-2A 
Time Period: January 1986 -
December 1996 
Length of followup/months: 132 

Data source: The Iowa Women’s Health Study  
Inclusion criteria: The Iowa Women’s Health Study is a 
prospective cohort study designed to examine the effect of 
several risk factors on the incidence of cancer in 
postmenopausal women aged 55 to 69 years at baseline. 
Randomly selected from the 1985 Iowa Department of 
Transportation driver’s license list (94% of all Iowa women) 
were invited in January 1986 to participate, 42% from 98,029 
eligible women responded and consented. 
Exclusion: Women with low risk of breast cancer who at 
baseline (1) were premenopausal (n = 569), (2) reported a 
previous total or partial mastectomy (n = 1870), or (3) 
reported a personal history of non skin cancer (n = 2293).  
Inclusion Age: 55-69 Mean age:  
Sample size: 37,105  

Definition: DCIS identified using the Health Registry of Iowa, 
part of the National Cancer Institute’s Surveillance, 
Epidemiology and End Results program 
Masking of outcome assessment: Not reported 
Control for bias: Adjusted for age (continuous variable), body 
mass index, body mass index at age 18 years, waist-to-hip 
ratio, age at menarche, age at menopause, age at first birth, 
parity, family history of breast cancer in a first-degree relative, 
type of menopause, and alcohol intake using Cox proportional 
hazards regression 

Trentham-Dietz, 200070 
Country: USA 
Design: Case control study 
Evidence: II-3 
Time Period: 1988-1990 

Data source: Wisconsin’s mandatory cancer registry 
Inclusion criteria: All female residents of Wisconsin with a 
new diagnosis of in situ or invasive breast cancer who were 
75 years of age. 
Cases were identified by Wisconsin’s mandatory cancer 

Definition: Ductal/nonlobular carcinoma (ICD codes 8500, 
8501, 8503, 8504, 8010, and 8140) 
Masking of outcome assessment: Not reported 
Control for bias: Adjusted for age, age at first birth, family 
history of breast cancer, age at menopause, and education. 
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Table F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
Length of followup/months: N/A registry (fifth digit behavior code=2; 8500, 8501, 8503, 8504, 

8010, and 8140) from April 1988-December 1990. Eligibility 
was limited to cases with listed telephone numbers and 
known dates of diagnosis. The data for 301 in situ cases 
(85%) were available for analysis.  
Community controls were randomly selected from two 
sampling frames: those under age 65 years were selected 
from a list of licensed drivers, and controls ages 65–75 years 
were selected from a roster of Medicare beneficiaries 
compiled by the Health Care Financing Administration. 
Computer files of potential controls were obtained annually. 
Controls had no previous diagnosis of breast cancer, listed 
telephone number. Of the 4,445 potential controls, 49 (1%) 
were deceased, 21 (<1%) could not be located, and 376 
(9%) refused to participate. The overall response rate for 
control subjects was 90% (n =3,999). 
Exclusion: 65 years of age without a driver’s license (by self-
report)  
Inclusion Age: 18-74, Mean age: N/S 
Sample size: 3,999 

Claus, 200171 
Country: USA 
Design: Case control study  
Evidence: IIB 
Time Period: September 15, 
1994-March 14, 1998 
Length of followup/months: N/A 

Data source: Rapid-case-ascertainment shared resource of 
the Yale Cancer Center (Yale University, New Haven, CT)  
Inclusion criteria: All case patients with DCIS or LCIS ages 
20–79 years at the time of diagnosis diagnosed among 
female residents of Connecticut from September 15, 1994, 
through March 14, 1998. Controls were female Connecticut 
residents selected by random-digit dialing methods by an 
outside consulting firm (Northeast Research, Oreno, 
ME).The final study population included 1,068 case patients 
and 999 control subjects, with overall estimated response 
rates of 76% and 70% for case patients and control subjects
Exclusion: Out-of-state residency,(8 patients), non-English 
speaking (21 patients), history of breast cancer/biopsy of 
unknown outcome (181 patients), age older than 79 years 
(31 patients), mixed histology (DCIS+LCIS) 
Inclusion Age: NS Mean age: 56.6 ± 11.4 
Sample size: 1,874 

Definition: DCIS 
Masking of outcome assessment: Not reported 
Control for bias: Adjusted for age (continuous), college 
education (yes/no), history of at least one screening 
mammogram 1 year before interview, body mass index, and 
ethnicity (white/other), age at menarche, previous breast 
biopsy, family history of breast cancer, parity, age at first live 
birth, age at menopause, external hormone use, ever smoke, 
and ever drink 

Cuzick, 200272 
Country: UK, Australia, New  
Zealand 
Design: randomized controlled 
clinical trial  
Evidence: I 

Data source: IBIS (International Breast Cancer Intervention 
Study) center Inclusion criteria: Women ages 35-70 years 
with risk factors for breast cancer indicating at least a 
twofold relative risk if they were 45-70 years of age, a 
fourfold relative risk if they were 40-44 years of age, or a 10-
fold relative risk if they were 35-39 years of age. Women 

Definition: DCIS 
Masking of outcome assessment: Double blind 
Control for bias: Intention to treat, after exclusion of the 13 
women found to have breast cancer at baseline 
The mean age was 50.8 years (SD 6.9); 54.7% of the women 
were between the ages of 45 and 54 ; 49% were 
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Table F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
Time Period: 1992-2001 
Length of followup/months: 50 

were eligible from age 45 years if they had 1) a mother or 
sister diagnosed with breast cancer before the age of 50 
years, 2) two first- or second-degree relatives with breast 
cancer at any age, or 3) a first-degree relative with breast 
cancer at any age, and either were nulliparous or had a 
previous hyperplastic benign lesion. Women were eligible 
from the age of 40 years if they had 1) atypical ductal or 
lobular hyperplasia, 2) a first first-degree relative with 
bilateral breast cancer at any age, or 3) two first- or second-
degree relatives with breast cancer, one of whom was 
diagnosed before age 50 years. Women were eligible from 
the age of 35 years if they had either 1) lobular carcinoma in 
situ or 2) two first first-degree relatives with breast cancer, 
both diagnosed before the age of 50 years. Any women with 
an estimated 10-year risk of 5% or more were also eligible 
as risk equivalent after approval by the study chairman.  
Exclusion: Any previous invasive cancer (except non-
melanoma skin cancer), a previous deep-vein thrombosis or 
pulmonary embolism, current use of anticoagulants, or a life 
expectancy judged to be <10 years, present or planned 
pregnancy. 
Inclusion Age: 35-70 Mean age: 50.7 
Sample size: 7,152 

postmenopausal and 41% had previously used hormone-
replacement therapy.  

Frank, 200273 
Country: USA 
Design: Retrospective cohort  
Evidence: II-2C 
Time Period: 1996-1999 
Length of followup/months: 36 

Data source: Myriad Genetic Laboratories and Myriad 
Genetics, Inc, Salt Lake City, UT. 
Inclusion criteria: Retrospective study of consecutive tests 
performed in a clinical setting in 10,000 individuals analyzed 
by Myriad Genetic Laboratories over a 3-year period. 7,461 
were analyzed for the coding sequences of BRCA1 and 
BRCA2 and 2,539 analyzed only for three specific founder 
mutations prevalent in individuals of Ashkenazi Jewish 
ancestry.  
Exclusion: Non completed by health care provider 
information to specify the ancestry of the proband, the family 
history (including breast, ovarian, and other cancers, age of 
diagnosis, and relationship to patient), whether the proband 
had not been diagnosed with cancer, or whether there was a 
history of breast, ovarian, or other cancers, including the age 
of diagnosis of each. 
Inclusion Age: 18-96 Mean age: 49 (median) 
Sample size: 9,090 

Definition: DCIS 
Masking of outcome assessment: Not reported 
Control for bias: Age and family history 

Johnson, 200274 
Country: USA 

Data source: The Iowa Women’s Health Study 
cohort. Breast cancer incidence was ascertained by linkage 

Definition: DCIS identified in cancer registry with histological 
confirmation in SEER database 
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Table F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
Design: Prospective cohort 
study  
Evidence: IIA 
Time Period: 1992-December 
31, 1999 
Length of followup/months: 72 

to the State Health Registry of Iowa, which is part of the 
National Cancer Institute’s Surveillance, Epidemiology, and 
End Results Program 
Inclusion criteria: The Iowa Women’s Health Study is a 
prospective cohort study designed to examine the effect of 
several risk factors on the incidence of cancer in 
postmenopausal women ages 55 to 69 years at baseline. 
Randomly selected from the 1985 Iowa Department of 
Transportation driver’s license list (94% of all Iowa women) 
were invited in January 1986 to participate, 42% from 98,029 
eligible women responded and consented. 
Exclusion: Premenopausal status, cancer other than skin 
cancer, a previous total or partial mastectomy, lobular 
carcinoma in situ 
Inclusion Age: 55 and 69 Mean age:  
Sample size: 27,616 

Masking of outcome assessment: Not reported 
Control for bias: Adjustment for age (continuous), BMI 
(continuous), estrogen use (current or not current), family 
history of breast cancer (yes or no), benign breast disease 
(yes or no), multivitamin use (yes or no), mammography (yes 
or no), and waist: hip ratio (continuous). Aspirin analyses are 
adjusted for NSAIDs, and NSAID analyses are adjusted for 
aspirin use. 

Claus, 200375 
Country: USA 
Design: Case control study  
Evidence: II-3 
Time Period: September 15, 
1994-March 14, 1998 
Length of followup/months: 42 

Data source: The Rapid Case Ascertainment (RCA); Yale 
cancer center; Connecticut Tumor Registry 
Inclusion criteria: All cases of female breast carcinoma in 
situ between the ages of 20 and 79 years at the time of 
diagnosis diagnosed among residents of the state of 
Connecticut from September 15, 1994-March 14, 1998 
identified through the Rapid Case Ascertainment (RCA) 
Shared Resource of the Yale Cancer Center as well as the 
Connecticut Tumor Registry. Controls were female 
Connecticut residents selected by random-digit-dialing 
methods by an outside consulting firm (Northeast Research) 
and were frequency matched by 5-year age intervals to the 
cases 
Exclusion: Previous history of breast cancer and/or a breast 
biopsy of unknown outcome. Cases with mixed or other 
pathology (i.e. both DCIS and LCIS, invasive, or no 
identifiable disease)   
Inclusion Age: 20-79 Mean age: 55 
Sample size: 1,998 

Definition: DCIS, non-infiltrating identified in pathology report 
and confirmed via a uniform review by the study pathologist 
Masking of outcome assessment: Not reported 
Control for bias: Adjusted for age, ethnicity (white/other), 
family history of breast cancer (yes/no), age at first menstrual 
period, number of full-term pregnancies, number of screening 
mammograms one year prior to interview (0, 1, 2+), history of 
previous breast biopsy (yes/no), and a history of hormone 
replacement therapy (yes/no) 

Claus, 200376 
Country: USA 
Design: Case control study  
Evidence: II-3 
Time Period: September 15, 
1994- March 14, 1998 
Length of followup/months: 42 

Data source: The Rapid Case Ascertainment (RCA); Yale 
cancer center; Connecticut Tumor Registry 
Inclusion criteria: All women with breast carcinoma in situ 
between the ages of 20 and 79 years at time of diagnosis 
identified through the Rapid Case Ascertainment (RCA) 
Shared Resource of the Yale Cancer Center as well as the 
Connecticut Tumor Registry from September 15, 1994-
March 14, 1998. Controls were randomly selected among 

Definition: DCIS by pathology report and confirmed via a 
uniform review by the study pathologist 
Masking of outcome assessment: Not reported 
Control for bias: Adjusted for age, ethnicity (white/other), 
family history of breast cancer (yes/no), age at first menstrual 
period, number of full-term pregnancies, number of screening 
mammograms one year prior to interview (0, 1, 2+), history of 
previous breast biopsy (yes/no), and a history of hormone 
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Table F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
female Connecticut residents using random-digit-dialing 
methods by an outside consulting firm (Northeast Research).
Exclusion: Previous history of breast cancer and/or a breast 
biopsy of unknown outcome.1,606 cases and 1,445 controls 
were identified, 241 cases were ineligible due to out-of-state 
residency (8), language (21), a history of previous breast 
cancer/biopsy of unknown outcome (181) or age-group (31). 
74 controls were ineligible due to out-of state residency (3), 
language (18), a history of previous breast cancer/biopsy of 
unknown outcome (51), or age-group (2). The final sample 
included 1,068 case and 999 control subjects, with overall 
response rates of 76 and 70% for cases and controls, 
respectively. 
Inclusion Age: 20-79 Mean age: 55 
Sample size: 1,998 

replacement therapy(yes/no). 

Kerlikowske, 200377 
Country: USA 
Design: Prospective cohort 
study 
Evidence: IIA 
Time Period: January 1996-
December 2000 
Length of followup/months: 12 

Data source: 6 mammography registries that participate in 
the Breast Cancer Surveillance Consortium 
(http://breastscreening.cancer.gov) funded by the National 
Cancer Institute: (1) San Francisco Mammography Registry, 
San Francisco, CA; (2) Group Health Cooperative, Seattle, 
WA; (3) Colorado Mammography Advocacy Project, Denver, 
CO; (4) Vermont Breast Cancer Surveillance System, 
Burlington, VT; (5) New Hampshire Mammography Network, 
Lebanon, NH; and (6) Carolina Mammography Registry, 
Chapel Hill, NC.  
Inclusion criteria: Postmenopausal women ages 50-79 years 
who underwent bilateral mammography examination for 
screening, between January 1996 and December 2000, 
identified in 6 mammography registries. 
Exclusion: Premenopausal women ages 50 to 54 years 
having regular menstrual periods with no HT use, self-
reported breast augmentation or prior diagnosis of breast 
cancer, missing time between mammography examinations, 
family history of breast cancer, or current HT use. Lobular 
carcinoma-in-situ was not considered as cancer. 
Inclusion Age: 50-79  
Sample size: 373,265 

Definition: DCIS reported in breast pathology database, SEER 
program, or state tumor registry;  
Masking of outcome assessment: Not reported 
Control for bias: Stratification into three groups based on self-
reported current HT use and history of hysterectomy: (1) no 
HT use with or without a uterus, (2) HT use and no uterus 
(proxy for estrogen only), and (3) HT use and uterus (proxy 
for estrogen and progestin use). Standardization of the rates 
by taking a weighted average of the rates for each covariate 
configuration: the same weights were used for nonusers, 
estrogen and progestin users, and estrogen only users.  
Adjustment for age, Race, family history of breast cancer, 
examination year, time between mammography examinations, 
and mammography registry. 

Patel, 200378 Country: USA 
Design: Case control study  
Evidence: IIB 
Time Period: March 1, 1995-
May 31, 1998  
Length of followup/months: N/A 

Data source: The Cancer Surveillance Program and the 
Women’s Contraceptive and Reproductive Experiences 
Study 
Inclusion criteria: All study participants were English-
speaking, U.S.-born white (including Hispanic) and black 
female residents of Los Angeles County between 35 and 64 

Definition: DCIS or LCIS (the results for DCIS only did not 
differ) diagnosed with histologically confirmed cancer  
between March 1, 1995 and May 31, 1998, as identified by 
the University of Southern California Cancer Surveillance 
Program using ICD-O morphologic codes: 8500–8504, 8522, 
8543, and 8573 for DCIS, 8520 for LCIS 
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Table F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
years old without prior diagnosis of BCIS or invasive breast 
carcinoma. All had a working residential telephone at 
reference date. Control subjects were randomly selected 
(random-digit dialing) from a group of Los Angeles County 
control subjects participating in the Women’s Contraceptive 
and Reproductive Experiences (CARE) Study- multicenter, 
population-based, case–control study of invasive breast 
carcinoma among white and black women that began in mid-
1994. Response rates were 80% for white patients and 75% 
for black patients. Response rate in Los Angeles County 
control subjects was 71% for blacks and 76% for whites 
Exclusion: Not receiving a mammogram within the 2 years 
before the study. 
Inclusion Age: 35-64 Mean age: 51.6 
Sample size: 1,183 

Masking of outcome assessment: Not reported 
Control for bias: Adjustment for age, race, education (< high 
school graduate, some college, >college graduate), income 
(<$15,000, $15,000–$35,000, >$35,000–$70,000, >$70,000), 
family history of breast carcinoma in mother, sisters, or 
daughters (yes, no, not known), age at menarche (younger 
than 12 years, ages 12-13 years, older than 13 years), 
smoking status (never, current, former), body mass index 
(BMI [kg/m2]; <25.0, 25.0 to <30.0, >30.0), oral contraceptive 
use (never, <2 years, 2–5 years, >5 years), number of 
pregnancies with gestational length greater than 26 weeks 
(none, 1–2, >2),menopausal status (premenopausal, 
perimenopausal, postmenopausal, unknown), age at 
menopause (younger than 50 years, ages 50–54 years, 55 
years or older, unknown), postmenopausal hormone 
replacement therapy use (HRT) (never, ever estrogen use 
[unopposed or opposed], ever other hormone use), and 
recency of HRT use (never, <5 years from reference date, >5 
years from reference date).Frequency matching within the 
strata of geographic site, race, and 5-year age group. 

Wohlfahrt, 200479 
Country: Denmark 
Design: Prospective cohort 
study  
Evidence: IIA 
Time Period: January 1, 1983-
December 31, 1998 
Length of followup/months: 
22.5 million person years 

Data source: The Civil Registration System to establish a 
national parity database including all women born between 
April 1, 1935 and March 31, 1978. The Danish Breast 
Cancer Cooperative Group (DBCG) registry 
Inclusion criteria: All Danish women born between 1935 and 
1978 
Exclusion: Not reported 
Inclusion Age: >47 Mean age:  
Sample size: 1,500,000 

Definition: DCIS confirmed in the National Cancer Registry 
Masking of outcome assessment: Not reported 
Control for bias: Adjustment for age (quadratic splines with 
knots: 30, 35, 40, 45, 50, 55, 60), calendar year (1983-1987, 
1988-1992, 1993-1998), age at first birth (nulliparous, 12-19, 
20-24, 25-29, 30-34, >34) and parity (nulliparous, 1, 2, 3, 4+). 

Anderson, 200435 
Country: USA 
Design: Prospective cohort 
study  
Evidence: IIA 
Time Period: 1973-2000 
Length of followup/months: N/A 

Data source: The Surveillance, Epidemiology, and End 
Results program of the National Cancer Institute   
Inclusion criteria: All women with DCIS identified in 9 original 
population-based registries: Connecticut, Hawaii, Iowa, 
Utah, and New Mexico and metropolitan areas of San 
Francisco, Detroit, Atlanta, and Seattle-Puget Sound. 
Exclusion: Not reported 
Inclusion Age: All ages; Mean age: 59 
Sample size: 430,454 

Definition: DCIS identified in SEER database 
Masking of outcome assessment: Not reported 
Control for bias: Standardization to the 2000 U.S. standard to 
calculated age-adjusted incidence rate ratio 

Anderson, 200435 
Country: USA 
Design: Prospective cohort 
study  
Evidence: IIA 

Data source: The Surveillance, Epidemiology, and End 
Results program of the National Cancer Institute   
Inclusion criteria: All women with DCIS identified in 9 original 
population-based registries: Connecticut, Hawaii, Iowa, 
Utah, and New Mexico and metropolitan areas of San 

Definition: DCIS identified in SEER database 
Masking of outcome assessment: Not reported 
Control for bias: Standardization to the 2000 U.S. standard to 
calculated age-adjusted incidence rate ratio 
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Table F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
Time Period: 1973-2000 
Length of followup/months: N/A 

Francisco, Detroit, Atlanta, and Seattle-Puget Sound. 
Exclusion: Not reported 
Inclusion Age: All ages  
Sample size: 430,465 

Kerlikowske, 200547 
Country: USA 
Design: Retrospective cohort  
Evidence: II-2C 
Time Period: January 1986-
December 2001 
Length of followup/months: 12 

Data source: California Cancer Registry 
Inclusion criteria: Retrospective review of all women 40 
years and older who were asymptomatic and underwent a 
bilateral mammography examination directly recorded by the 
radiologist as having been performed for screening in San 
Francisco County between January 1986 and December 
2001. 
Exclusion: Screening examinations that occurred after 
December 2001 were excluded; prior breast cancer 
diagnosis, breast augmentation, reduction or reconstruction, 
or history of mastectomy 
Inclusion Age: >40; Mean age: Not specified 
Sample size: 65,628 

Definition: Report of medical diagnosis of DCIS 
Masking of outcome assessment: Not reported 
Control for bias: Race 

Zeleniuch-Jacquotte, 200580 
Country: USA 
Design: Nested (New York 
University Women’s Health 
Study) Case control study  
Evidence: II-3 
Time Period: 1985-1991 
Length of followup/months: 84 

Data source: New York University Women’s Health Study 
Inclusion criteria: 14,275 healthy women ages 34–65, 
participants of the NYU Women’s Health Study in breast 
cancer screening center in New York City between 1985 and 
1991. Controls were selected at random from the 
appropriate risk sets in ratio 2:1. The risk set for a case 
consisted of all women who were postmenopausal at 
enrollment, were alive and free of cancer at the time of 
diagnosis of the case and matched the case on age at 
enrollment (±6 months), date of enrollment (±3 months) and 
number (1, 2, 3+) and dates (±3 months) of subsequent 
blood donations, if any. 
Exclusion: Pregnancy, hormone medication use in the 6 
months preceding the study 
Inclusion Age: 34-65; Mean age: Median age at enrollment 
was 58 years 
Sample size: 203 

Definition: Self reported DCIS with a record linkage to the 
U.S. National Death Index and state cancer registries in New 
York, New Jersey, and Florida 
Masking of outcome assessment: Laboratory personnel who 
measured hormones were blinded as to case/control status 
Control for bias: Adjusted for age 

Reeves, 200681 
Country: UK, Australia, New 
Zealand 
Design: Evidence: II-2A 
Time Period: 1996-2001 
Length of followup/months: 
32.4 

Data source: UK National Health Service (NHS) Central 
Registers 
Inclusion criteria: All UK women ages 50-64 who are 
registered with a general practitioner and who responded to 
invitations 
Exclusion: Invasive cancer other than non-melanoma skin 
cancer (ICD10 C44) before recruitment 
Inclusion Age: 50-64; Mean age: 59 
Sample size: 1,031,224 

Definition: ICD10-0 code 8500/2 
Masking of outcome assessment: Not reported 
Control for bias: Relative risk stratified by age at entry, and 
adjusted for region, age at birth of first child, parity, time since 
menopause, deprivation index, BMI, and family history of 
breast cancer 
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Table F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
Chen, 200682 
Country: USA 
Design: Cross-sectional  
Evidence: II-2B 
Time Period: January 1, 1988-
December 31, 2002 
Length of followup/months: 48 

Data source: the U.S. is the Surveillance, Epidemiology, and 
End Results (SEER) registry of the National Cancer Institute
Inclusion criteria: Women with DCIS and Paget disease of 
the breast diagnosed from January 1, 1988-December 31, 
2002, and identified in 9 population-based registries in the 
U.S. is the Surveillance, Epidemiology, and End Results 
(SEER) registry of the National Cancer Institute data base 
(November 2004 submission): 618 patients. 21,426 women 
with standard DCIS diagnosed at the same time period were 
enrolled as controls  
Exclusion: Prior history of any type of cancer, positive lymph 
nodes 
Inclusion Age: NS; Mean age: 63.8 
Sample size: 21,426 

Definition: DCIS and Paget disease coded with the 
International Classification of Disease for Oncology 2nd 
edition (ICD-O-2): code 8500.w (ductal carcinoma in situ) and 
code 8543 (Paget disease with Intraductal carcinoma). 
Masking of outcome assessment: Not reported 
Control for bias: Age adjustment according to the 2000 U.S. 
standard population (19 age groups; Census P25-1130) 

Vamre, 200683 
Country: Norway 
Design: Cross-sectional  
Evidence: IIB 
Time Period: N/S 
Length of followup/months: N/A 

Data source: WHO Collaborative study of Neoplasia and 
Steroid Contraceptives: multinational study 
Inclusion criteria: Retrospective review of 10 2,476 randomly 
selected histological materials of non-neoplastic surrounding 
breast tissue from women with breast cancer, participants in 
the WHO study who were free from invasive carcinoma but 
slides contained recognizable non-neoplastic epithelial 
tissue. Reproductive age after the introduction of steroid 
contraceptives 
Exclusion: Missing information about oral contraceptive use 
Inclusion Age: >55; Mean age: NS 
Sample size: 1,503 

Definition: DCIS  
Masking of outcome assessment: The slide readings were 
performed without any knowledge of patients’ age, or other 
clinical data 
Control for bias: Adjustment for age at diagnosis (by 5-year 
age groups) and country of residence 

Cuzick, 200784 
Country: UK, Australia, New 
Zealand 
Design: randomized controlled 
clinical trial  
Evidence: I 
Time Period: 1992-2006 
Length of followup/months: 96 

Data source: IBIS (International Breast Cancer Intervention 
Study) center 
Inclusion criteria: Women ages 35-70 years with risk factors 
for breast cancer indicating at least a twofold relative risk if 
they were 45-70 years of age, a fourfold relative risk if they 
were 40-44 years of age, or a 10-fold relative risk if they 
were 35-39 years of age. Women were eligible from age 45 
years if they had 1) a mother or sister diagnosed with breast 
cancer before the age of 50 years, 2) two first- or second-
degree relatives with breast cancer at any age, or 3) a first 
first-degree relative with breast cancer at any age, and either 
were nulliparous or had a previous hyperplastic benign 
lesion. Women were eligible from the age of 40 years if they 
had 1) atypical ductal or lobular hyperplasia, 2) a first first-
degree relative with bilateral breast cancer at any age, or 3) 
two first- or second-degree relatives with breast cancer, one 
of whom was diagnosed before age 50 years. Women were 

Definition: DCIS 
Masking of outcome assessment: Double blind 
Control for bias: Intention to treat, after exclusion of the 13 
women found to have breast cancer at baseline The mean 
age was 50.8 years (SD 6.9); 54.7% of the women were 
between the ages of 45 and 54; 49% were postmenopausal 
and 41% had previously used hormone-replacement therapy.  
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Table F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
eligible from the age of 35 years if they had either 1) lobular 
carcinoma in situ or 2) two first first-degree relatives with 
breast cancer, both diagnosed before the age of 50 years. 
Any women with an estimated 10-year risk of 5% or more 
were also eligible as risk equivalent after approval by the 
study chairman.  
Exclusion: Any previous invasive cancer (excluding 
nonmelanoma skin cancer), previous deep-vein thrombosis 
or pulmonary embolism, current users of anticoagulants, or 
planning  to become pregnant 
Inclusion Age: 35-70; Mean age: 50.7 
Sample size: 7,145 

Powles, 200785 
Country: UK 
Design: RCT  
Evidence: I 
Time Period: October 1, 1986-
April 30, 1996 
Length of followup/months: 158 

Data source: Royal Marsden randomized, double-blinded 
tamoxifen breast cancer prevention trial 
Inclusion criteria: Healthy women between 30 and 70 years 
old, with no clinical or screening evidence of breast cancer 
and with an increased risk of breast cancer because of their 
family history of breast cancer with at least one first-degree 
relative who was younger than 50 years when diagnosed 
with breast cancer or one first-degree relative with bilateral 
breast cancer, or  one first degree relative with breast cancer 
who was diagnosed at any age plus at least one other 
affected first- or second-degree relative with breast cancer.  
Women with a history of a benign breast biopsy who had a 
first-degree relative with breast cancer were also eligible. 
Exclusion: History of any cancer, deep-vein thrombosis, or 
pulmonary embolism; risk of pregnancy; using oral 
contraceptives but not hormone replacement therapy. 
Inclusion Age: NS; Mean age: 7 (31-70) 
Sample size: 2,471 

Definition: DCIS  
Masking of outcome assessment: Participants, clinicians, and 
data-processing staff 
Control for bias: Randomized placebo controlled double blind 
trial with intention to treat analysis, no differences at baseline 
patient characteristics 

Nichols, 200786 
Country: USA 
Design: Case control study  
Evidence: IIB 
Time Period: February 1997-
May 2001 
Length of followup/months: N/A 

Data source: The Collaborative Breast Cancer Study in 
Wisconsin, Massachusetts, and New Hampshire 
Inclusion criteria: Women 20-74 years old residing in 
Wisconsin, Massachusetts (excluding metropolitan Boston), 
and New Hampshire with a new diagnosis of breast 
carcinoma in situ (ICD-O version 2 C50.0-C50.9) identified in 
state’s cancer registry from 1997-2001, with listed telephone 
numbers, driver’s licenses verified by self-report (if <65 
years of age), and known dates of diagnosis. 1,694 cases 
including 1,471 DCIS were eligible. Community controls 
without personal history of breast cancer, with a listed 
telephone number, if under 65 years of age, and self-
reported driver’s license were randomly selected during 

Definition: DCIS identified by ICD codes as ductal/nonlobular 
(8500, 8501, 8503, 8504, 8010, and 8140 
Masking of outcome assessment: Not reported 
Control for bias: Stratified by age of cases random selection 
of controls. Adjustment for age (<40,40-44, 45-49, 50-54, 55-
59, 60-64, 65-69, and >70), state (Massachusetts, New 
Hampshire, Wisconsin), age at menarche (<12, 12, 13, z14, 
unknown), age at first birth (<20, 20-24, 25-29, >30, 
unknown), parity (≤1, 2, ≥3, unknown), menopausal status 
(premenopausal, postmenopausal, unknown), age at 
menopause (<45, 45-49, 50-54, >55, unknown), 
postmenopausal hormone use (never, former, current), family 
history of breast cancer (yes, no, unknown), education (less 
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Study Patients Definition of DCIS and Control for Bias 
1997-2001 in each state using two sampling frames: those 
under 65 years of age were selected from lists of licensed 
drivers, and those 65-74 years of age were selected from a 
roster of Medicare beneficiaries compiled by the Centers for 
Medicare & Medicaid Services (8,041 controls) 
Exclusion: Not having residential phone number 
Inclusion Age: >20; Mean age: 55.3 years (range, 24-74) 
Sample size: 9,512 

than high school diploma, high school diploma, some college, 
college diploma, unknown), smoking status (never, former, 
current), weight at age 18 (continuous), height (continuous), 
weight change since age 18 (weight loss, weight gain of 0-15, 
16-30, 31-50, >50 lb, unknown), personal history of benign 
breast disease (yes, no, unknown), and number of 
mammograms within 5 years before the reference date (none, 
less than five, five or more, unknown). 

MacKenzie, 200758 
Country: USA 
Design: Prospective cohort 
study  
Evidence: IIA 
Time Period: January 1994-
December 2001 in VT; June 
1996-July 2000 in NH 
Length of followup/months: 
49.2 

Data source: The New Hampshire Mammography Network 
(NHMN) and the Vermont Breast Cancer Surveillance 
System (VBCSS) 
Inclusion criteria: Women at least 40 years of age and had 
screening mammogram between January 1994 and 
December 2001 in VT and between June 1996 and July 
2000 in NH having  at least 60 days of followup in the 
registry 
Exclusion: Personal history of breast cancer, breast 
implants, or breast reduction surgery  
Inclusion Age: 40-98; Mean age: 52 
Sample size: 154,936 

Definition: DCIS identified in registry with SNOMED codes or 
TNM codes  
Masking of outcome assessment: Not reported 
Control for bias: Adjustment for age, parity, BMI, and family 
history in premenopausal women; adjustment for age, parity, 
BMI, family history, and HRT in postmenopausal women 

Stacey, 200887 
Country:  Multinational 
Design: Case-control study  
Evidence: IIB 
Time Period: 1993-1996 
Length of followup/months: N/A 

Data source: Iceland, Sweden, Holland, Spain and the 
United States 
Inclusion criteria: Icelandic Cancer Registry (males and 
females) the Oncology Department of Zaragoza Hospital 
between March 2006 and August 2007 Swedish Familial and 
Consecutive patient series in  the Karolinska University 
Hospital, Stockholm. The regional cancer registry held by 
the Comprehensive Cancer Centre East in Nijmegen, the 
Netherlands U.S. Multiethnic Cohort: predominantly of 
African Americans, Native Hawaiians, Japanese Americans, 
Latinos, and European Americans who entered the study in 
1993 and 1996. Incident cancers in the MEC are identified 
by cohort linkage to population-based cancer Surveillance, 
Epidemiology and End Results (SEER) registries the 
Departments of Surgery and Radiotherapy, University 
College Hospital, Ibadan, Nigeria 
Exclusion: Not reported 
Inclusion Age: All ages  
Sample size: 29,956 

Definition: DCIS 
Masking of outcome assessment: Not reported 
Control for bias: Adjustment for common variants on 
chromosome 5p12 confer susceptibility to estrogen receptor-
positive breast cancer 

Gill, 200651 Country: USA 
Design of the Study: Nested  
Case-control study Evidence: 
IIB 

Data source: Hawaii component of the Multiethnic Cohort 
Inclusion criteria: All female members of multiethnic cohort 
diagnosed with primary breast cancer between cohort entry 
and December 2000 were identified as potential cases (n = 

Definition: DCIS recorded in the state-wide Hawaii Tumor 
Registry, a member of the National Cancer Institute's 
Surveillance, Epidemiology and End Results program. 
Masking of outcome assessment: Not reported 
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able F2. Original epidemiologic studies of risk factors for DCIS (continued) 

Study Patients Definition of DCIS and Control for Bias 
Time Period: 1993-2000 
Length of followup/months: N/A 

1,587). A similar number of randomly selected control 
subjects (n = 1,584) who were not known to have breast 
cancer were frequency matched to the distribution of 
ethnicity and 5-year age groups of the cases. Of the 1,396 
cases eligible to participate, 52.6% responded to the 
mailings and gave full consent. Of the 1,500 eligible controls, 
48.7% responded to the mailings and gave full consent. 
After removing women who did not have suitable 
mammograms, the final sample consisted of 607 breast 
cancer cases and 667 control subjects. 
Exclusion: Cases and controls with a previous diagnosis of 
breast cancer, a history of breast augmentation or reduction, 
and no mammogram. 
Inclusion Age: All ages; Mean age: 62.9-63.5 
Sample size: 1,268 

Control for bias: Adjustment for the following covariates that 
are known to be associated with breast cancer and 
mammographic density: mean age of all mammograms 
(continuous), ethnicity, BMI (<22.5, 22.5 to <25, 25 to <30, or 
≥30 kg/m2), parity (0–1, 2–3, or ≥4), age at menarche (<13, 
13–14, or ≥15 years), age at first live birth (<21, 21–30, >30 
years, or no children), menopausal status (pre- or 
postmenopausal), family history of breast cancer (breast 
cancer in a first-degree relative or no history), and HRT use 
(never, estrogen only, or estrogen + progestin). 

Granström, 200888  
Country: Sweden 
Design of the Study: 
Prospective cohort study 
Evidence: IIA 
Time Period: 1993-2004 
Length of followup/months: 11 
years 

Data source: Second Generation Swedish Family Register 
renamed to Multigeneration Register linked to the Swedish 
Cancer Registry (1958–2004) to make the Family-Cancer 
Database (MigMed2). 
Inclusion criteria: Swedish-born as well as immigrant women 
born between years 1932 and 1953, that is, those whose 
minimal age at the beginning of the followup ranged from 40 
to 61 years 
Exclusion: Incompleteness of cancer registration was 5% in 
the 1970s and close to 0% in 2004. The percentage of 
cytologically or histologically unverified cases has been 
close to 0% 
Inclusion Age: 40–61; Mean age: N/R 
Sample size: 1,028,455 

Definition: DCIS identified in registry with SNOMED codes or 
ICD  codes 
Masking of outcome assessment: Not reported 
Control for bias: Adjustment for age at diagnosis (5-year 
bands), family history of invasive breast cancer (mother, 
sister, no history), parity (0, 1, 2, 3+), age at first child birth 
(13-20, 21-24, 25-29, 30+ years), socioeconomic status 
(manual worker, blue collar, professional, other) and 
residential area (big city, south, north) 



 

Table F3. Age adjusted cumulative incidence of DCIS per 100,000 U.S. female population (results from 
individual studies conducted in the United States are sorted by the year of the events) 
 

Study DCIS Cumulative Incidence 
Method to diagnose DCIS: Mammography 
Inclusion age: ≥30 years 
DCIS cases: 96 
Year of events: 1973-75 

Age-adjusted incidence rates 
standardized to 1970 per 
100,000 female population: 1.87 

Method to diagnose DCIS: Mammography 
Inclusion age: ≥30 years 
DCIS cases: 97 
Year of events: 1976-78 

Age-adjusted incidence rates 
standardized to 1970 per 
100,000 female population: 1.84 

Zheng, 199717 
Year of the study: 1976-92 
Data source: Connecticut Tumor 
Registry 

Method to diagnose DCIS: Mammography 
Inclusion age: ≥30 years 
DCIS cases: 126 
Year of events: 1979-81 

Age-adjusted incidence rates 
standardized to 1970 per 
100,000 female population: 2.37 

Kumar, 200543 
Year of the study: 1980-2002 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: N/S 
Inclusion age: N/S years 
DCIS cases: 4 
Year of events: 1980 

Annual age-adjusted incidence 
rates per 100,000 (2000 U.S. 
female population): 4 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 4 
Year of events: 1980 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 4 

Sumner, 200756 
Year of the study: 1981-2001 
Data source: Florida Cancer Data 
System 

Method to diagnose DCIS: Mammography 
Inclusion age: 18-103 years 
DCIS cases: 23,810 
Year of events: 1981 

Age-adjusted Incidence rates 
per 100,000 standardized to the 
U.S. population: 2.4 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 4 
Year of events: 1981 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 4 

Zheng, 199717 
Year of the study: 1976-92 
Data source: Connecticut Tumor 
Registry 

Method to diagnose DCIS: Mammography 
Inclusion age: ≥30 years 
DCIS cases: 176 
Year of events: 1982-84 

Age-adjusted incidence rates 
standardized to the 1970 per 
100,000 female population: 3.19 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 5 
Year of events: 1982 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 5 

Kumar, 200543 
Year of the study: 1980-2002 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 

Method to diagnose DCIS: N/S 
Inclusion age: N/S years 
DCIS cases: 5 
Year of events: 1983 

Annual age-adjusted incidence 
rates per 100,000 (2000 U.S. 
female population): 5 
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Table F3. Age adjusted cumulative incidence of DCIS per 100,000 U.S. female population (results from 
individual studies conducted in the United States are sorted by the year of the events) (continued) 
 

Study DCIS Cumulative Incidence 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 
Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 5 
Year of events: 1983 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 5 

Kumar, 200543 
Year of the study: 1980-2002 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: N/S 
Inclusion age: N/S years 
DCIS cases: 7.8 
Year of events: 1984 

Annual age-adjusted incidence 
rates per 100,000 (2000 U.S. 
female population): 7.8 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 8 
Year of events: 1984 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 8 

Zheng, 199717 
Year of the study: 1976-92 
Data source: Connecticut Tumor 
Registry 

Method to diagnose DCIS: Mammography 
Inclusion age: ≥30 years 
DCIS cases: 483 
Year of events: 1985-87 

Age-adjusted incidence rates 
standardized to 1970 per 
100,000 female population: 8.5 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 11 
Year of events: 1985 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 11 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 13.5 
Year of events: 1986 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 13.5 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 12.5 
Year of events: 1987-1989 

Cumulative incidence rate per 
100,000 over 2 years: 12.5 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 10 
Year of events: 1987 

Cumulative incidence rate per 
100,000 over 1 year: 10 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 18 
Year of events: 1987 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 18 
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Table F3. Age adjusted cumulative incidence of DCIS per 100,000 U.S. female population (results from 
individual studies conducted in the United States are sorted by the year of the events) (continued) 
 

Study DCIS Cumulative Incidence 
Zheng, 199717 
Year of the study: 1976-92 
Data source:Connecticut Tumor 
Registry 

Method to diagnose DCIS: Mammography 
Inclusion age: ≥30 years 
DCIS cases: 698 
Year of events: 1988-90 

Age-adjusted incidence rates 
standardized to the 1970 per 
100,000 female population: 11.84

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 13 
Year of events: 1988 

Cumulative incidence rate per 
100,000 over 1 year: 13 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 19 
Year of events: 1988 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 19 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 16 
Year of events: 1989 

Cumulative incidence rate per 
100,000 over 1 year: 16 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 18 
Year of events: 1989 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 18 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 15 
Year of events: 1990 

Cumulative incidence rate per 
100,000 over 1 year: 15 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 22 
Year of events: 1990 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 22 

Zheng, 199717 
Year of the study: 1976-92 
Data source: Connecticut Tumor 
Registry 

Method to diagnose DCIS: Mammography 
Inclusion age: ≥30 years 
DCIS cases: 567 
Year of events: 1991-92 

Age-adjusted incidence rates 
standardized to 1970 per 
100,000 female population: 14.06

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 20 
Year of events: 1991 

Cumulative incidence rate per 
100,000 over 1 year: 20 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 22.5 
Year of events: 1991 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 22.5 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 17 
Year of events: 1992 

Cumulative incidence rate per 
100,000 over 1 year: 17 
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Table F3. Age adjusted cumulative incidence of DCIS per 100,000 U.S. female population (results from 
individual studies conducted in the United States are sorted by the year of the events) (continued) 
 

Study DCIS Cumulative Incidence 
Kumar, 200543 
Year of the study: 1980-2002 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: N/S 
Inclusion age: N/S years 
DCIS cases: 23.8 
Year of events: 1992 

Annual age-adjusted incidence 
rates per 100,000 (2000 U.S. 
female population): 23.8 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 24 
Year of events: 1992 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 24 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 17 
Year of events: 1993 

Cumulative incidence rate per 
100,000 over 1 year: 17 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 23.5 
Year of events: 1993 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 23.5 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 18 
Year of events: 1994 

Cumulative incidence rate per 
100,000 over 1 year: 18 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 25 
Year of events: 1994 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 25 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 18 
Year of events: 1995 

Cumulative incidence rate per 
100,000 over 1 year: 18 

Kumar, 200543 
Year of the study: 1980-2002 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: N/S 
Inclusion age: N/S years 
DCIS cases: 28.8 
Year of events: 1995 

Annual age-adjusted incidence 
rates per 100,000 (2000 U.S. 
female population): 28.8 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 28.5 
Year of events: 1995 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 28.5 
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Table F3. Age adjusted cumulative incidence of DCIS per 100,000 U.S. female population (results from 
individual studies conducted in the United States are sorted by the year of the events) (continued) 
 

Study DCIS Cumulative Incidence 
Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 25 
Year of events: 1996 

Cumulative incidence rate per 
100,000 over 1 year: 25 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 29.5 
Year of events: 1996 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 29.5 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 23 
Year of events: 1997 

Cumulative incidence rate per 
100,000 over 1 year: 23 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 33 
Year of events: 1997 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 33 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 27 
Year of events: 1998 

Cumulative incidence rate per 
100,000 over 1 year: 27 

Kumar, 200543 
Year of the study: 1980-2002 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: N/S 
Inclusion age: N/S years 
DCIS cases: 38 
Year of events: 1998 

Annual age-adjusted incidence 
rates per 100,000 (2000 U.S. 
female population): 38 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 38 
Year of events: 1998 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 38 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 33.5 
Year of events: 1999-2001 

Cumulative incidence rate per 
100,000 over 2 years: 33.5 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 35 
Year of events: 1999 

Cumulative incidence rate per 
100,000 over 1 year: 35 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 37 
Year of events: 1999 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 37 
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Table F3. Age adjusted cumulative incidence of DCIS per 100,000 U.S. female population (results from 
individual studies conducted in the United States are sorted by the year of the events) (continued) 
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Study DCIS Cumulative Incidence 
Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages  
DCIS cases: 36 
Year of events: 2000 

Cumulative incidence rate per 
100,000 over 1 year: 36 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 37.5 
Year of events: 2000 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 37.5 

Sumner, 200756 
Year of the study: 1981-2001 
Data source: Florida Cancer Data 
System 

Method to diagnose DCIS: Mammography 
Inclusion age: 18-103 years 
DCIS cases: 23,810 
Year of events: 2001 

Age-adjusted Incidence rates 
per 100,000 standardized to the 
U.S. population: 27.7 

Coburn, 200434 
Year of the study: 1987-2001 
Data source: Rhode Island Cancer 
Registry 

Method to diagnose DCIS: Mammogram 
Inclusion age: All ages years 
DCIS cases: 33 
Year of events: 2001 

Cumulative incidence rate per 
100,000 over 1 year: 33 

Kumar, 200543 
Year of the study: 1980-2002 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: N/S 
Inclusion age: N/S years 
DCIS cases: 37.8 
Year of events: 2001 

Annual age-adjusted incidence 
rates per 100,000 (2000 U.S. 
female population): 37.8 

Li, 200544 
Year of the study: 1980-2001 
Data source: 9 SEER registries in 
Connecticut, Hawaii, Iowa, New 
Mexico, and Utah and in the 
metropolitan areas of Atlanta, 
Detroit, San Francisco-Oakland, 
and Seattle-Puget Sound 

Method to diagnose DCIS: Individual 
patient records 
Inclusion age: ≥30 years 
DCIS cases: 37.5 
Year of events: 2001 

Cumulative incidence per 
100,000 women for 1 year age-
adjusted to the 2000 U.S. 
population: 37.5 

SEER registry data with the same time periods as Li, 200544 
Method to diagnose DCIS: N/S 
Inclusion age: >18 years 
DCIS cases: 18 
Year of events: 1992 

Age-adjusted annual incidence 
per 100,000 women (2000 U.S. 
Census): 18 

Method to diagnose DCIS: N/S 
Inclusion age: >18 years 
DCIS cases: 17.5 
Year of events: 1993 

Age-adjusted annual incidence 
per 100,000 women (2000 U.S. 
Census): 17.5 

Method to diagnose DCIS: N/S 
Inclusion age: >18 years 
DCIS cases: 19 
Year of events: 1994 

Age-adjusted annual incidence 
per 100,000 women (2000 U.S. 
Census): 19 

Method to diagnose DCIS: N/S 
Inclusion age: >18 years 
DCIS cases: 21.5 
Year of events: 1995 

Age-adjusted annual incidence 
per 100,000 women (2000 U.S. 
Census): 21.5 

Method to diagnose DCIS: N/S 
Inclusion age: >18 years 
DCIS cases: 22 
Year of events: 1996 

Age-adjusted annual incidence 
per 100,000 women (2000 U.S. 
Census): 22 

Baxter, 200433 
Year of the study: 1992-1999 
Data source: SEER Registry (11 
population-based cancer registries 
and 3 supplemental registries that 
were added to SEER in January 
1992) 

Method to diagnose DCIS: N/S 
Inclusion age: >18 years 

Age-adjusted annual incidence 
per 100,000 women (2000 U.S. 



 
Table F3. Age adjusted cumulative incidence of DCIS per 100,000 U.S. female population (results from 
individual studies conducted in the United States are sorted by the year of the events) (continued) 
 

Study DCIS Cumulative Incidence 
DCIS cases: 25 
Year of events: 1997 

Census): 25 

Method to diagnose DCIS: N/S 
Inclusion age: >18 years 
DCIS cases: 27.5 
Year of events: 1998 

Age-adjusted annual incidence 
per 100,000 women (2000 U.S. 
Census): 27.5 

Method to diagnose DCIS: N/S 
Inclusion age: >18 years 
DCIS cases: 28 
Year of events: 1999 

Age-adjusted annual incidence 
per 100,000 women (2000 U.S. 
Census): 28 
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Table F4. Age adjusted cumulative incidence of DCIS per 100,000 female population (results from individual 
studies conducted in different countries) 

 

Study DCIS Cumulative Incidence per 100,000 Females  
(95% CI) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 3.5 
Year of events: 1989 

Country: Netherlands 
Cumulative incidence per 100,000 women (dividing 
the number of new breast cancer cases in a certain 
year by the mid-year female population, which is 
determined by taking the average of the population 
on January 1 of that year and the population on 
January 1 of the following year): 3.5 (N/R; N/R) 

DCIS cases: 4 
Year of events: 1990 

Country: Netherlands 
Cumulative incidence: 4 (N/R; N/R) 

DCIS cases: 6 
Year of events: 1991 

Country: Netherlands 
Cumulative incidence: 6 (N/R; N/R) 

DCIS cases: 8 
Year of events: 1992 

Country: Netherlands 
Cumulative incidence: 8 (N/R; N/R) 

DCIS cases: 9 
Year of events: 1993 

Country: Netherlands 
Cumulative incidence: 9 (N/R; N/R) 

DCIS cases: 9.5 
Year of events: 1994 

Country: Netherlands 
Cumulative incidence : 9.5 (N/R; N/R) 

DCIS cases: 9.5 
Year of events: 1995 

Country: Netherlands 
Cumulative incidence: 9.5 (N/R; N/R) 

DCIS cases: 10 
Year of events: 1996 

Country: Netherlands 
Cumulative incidence: 10 (N/R; N/R) 

Fracheboud, 200436   
Year of the study: 1989-
1997 
Data source: Netherlands 
Cancer Registry in seven 
regions that did not start 
screening activities until 
1990 

DCIS cases: 11 
Year of events: 1997 

Country: Netherlands 
Cumulative incidence: 11 (N/R; N/R) 

Kricker, 200438   
Year of the study: 1995-
2000 
Data source: New South 
Wales Central Cancer 
Registry 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 8.6 
Year of events: 1995-2000 

Country: Australia 
Cumulative incidence per 100,000 women age 
standardized to the World population from 1995-
2000: 8.6 (8.2; 9) 

Method to diagnose DCIS: N/S
DCIS cases: 11 
Year of events: 1977-1979 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1977-1979: 
1 (N/R; N/R) 

Method to diagnose DCIS: N/S
DCIS cases: 24 
Year of events: 1980-1982 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1980-1982: 
2.2 (N/R; N/R) 

Method to diagnose DCIS: N/S
DCIS cases: 20 
Year of events: 1983-1985 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1983-1985: 
1.5 (N/R; N/R) 

Method to diagnose DCIS: N/S
DCIS cases: 34 
Year of events: 1986-1988 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1986-1988: 
2.9 (N/R; N/R) 

Method to diagnose DCIS: N/S
DCIS cases: 83 
Year of events: 1989-1991 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1989-1991: 
6.6 (N/R; N/R) 

Method to diagnose DCIS: N/S
DCIS cases: 92 
Year of events: 1992-1994 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1992-1994: 
7.1 (N/R; N/R) 

Levi, 199719   
Year of the study: 1977-
1994 
Data source: Cancer 
Registry of the Swiss 
Canton of Vaud 

Method to diagnose DCIS: N/S
DCIS cases: 11 
Year of events: 1977-1979 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the U.S. 1970 census population from 



 
Table F4. Age adjusted cumulative incidence of DCIS per 100,000 female population (results from individual 
studies conducted in different countries) (continued) 
 

Study DCIS Cumulative Incidence per 100,000 Females  
(95% CI) 

1977-1979: 1.1 (N/R; N/R) 
Method to diagnose DCIS: N/S
DCIS cases: 24 
Year of events: 1980-1982 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the U.S. 1970 census population from 
1980-1982: 2.4 (N/R; N/R) 

Method to diagnose DCIS: N/S
DCIS cases: 20 
Year of events: 1983-1985 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the U.S. 1970 census population from 
1983-1985: 1.8 (N/R; N/R) 

Method to diagnose DCIS: N/S
DCIS cases: 34 
Year of events: 1986-1988 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the U.S. 1970 census population from 
1986-1988: 3.2 (N/R; N/R) 

Method to diagnose DCIS: N/S
DCIS cases: 83 
Year of events: 1989-1991 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the U.S. 1970 census population from 
1989-1991: 7.3 (N/R; N/R) 

Method to diagnose DCIS: N/S
DCIS cases: 92 
Year of events: 1992-1994 

Country: Switzerland 
Cumulative incidence per 100,000 women age-
standardized to the U.S. 1970 census population from 
1992-1994: 7.9 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 2.1 
Year of events: 1985-1987 

Country: Italy 
Per 100,000 women: 2.1 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 2.7 
Year of events: 1988-1989 

Country: Italy 
Per 100,000 women: 2.7 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 3.1 
Year of events: 1990-1991 

Country: Italy 
Per 100,000 women: 3.1 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 5.6 
Year of events: 1992-1993 

Country: Italy 
Per 100,000 women: 5.6 (N/R; N/R) 

Barchielli, 199926   
Year of the study: 1985-
1995 
Data source: Tuscany 
cancer registry 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 6 
Year of events: 1994-1995 

Country: Italy 
Per 100,000 women: 6 (N/R; N/R) 
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Table F5. Cumulative incidence of DCIS per 100,000 female population in age categories (results from 
individual studies conducted in different countries sorted by country and age category) 
 

Study DCIS Age category, Cumulative incidence (95% CI) 
Method to diagnose DCIS: 
Mammography 
DCIS cases: 1.4 
Year of events: 1995-2000 

Age category: 20-39 
Cumulative incidence per 100,000 women age 
standardized to the world population from 1995-
2000: 1.4 (1.1; 1.7) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 17.3 
Year of events: 1995-2000 

Age category: 40-49 
Cumulative incidence per 100,000 women age 
standardized to the world population from 1995-
2000: 17.3 (15.7; 19) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 31.8 
Year of events: 1995-2000 

Age category: 50-59 
Cumulative incidence per 100,000 women age 
standardized to the world population from 1995-
2000: 31.8 (29.4; 34.4) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 32.2 
Year of events: 1995-2000 

Age category: 50-69 
Cumulative incidence per 100,000 women age 
standardized to the world population from 1995-
2000: 32.2 (30.4; 34.2) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 32.8 
Year of events: 1995-2000 

Age category: 60-69 
Cumulative incidence per 100,000 women age 
standardized to the world population from 1995-
2000: 32.8 (29.9; 35.8) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 24.2 
Year of events: 1995-2000 

Age category: 70+ 
Cumulative incidence per 100,000 women age 
standardized to the world population from 1995-
2000: 24.2 (21.9; 26.7) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 28.8 
Year of events: 1995-2000 

Age category: 70-79 
Cumulative incidence per 100,000 women age 
standardized to the world population from 1995-
2000: 28.8 (25.8; 32) 

Kricker, 200438   
Year of the study: 1995-2000 
Data source: New South Wales 
Central Cancer Registry 
Country: Australia 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 10.6 
Year of events: 1995-2000 

Age category: 80+ 
Cumulative incidence per 100,000 women age 
standardized to the world population from 1995-
2000: 10.6 (8.4; 13.3) 

Method to diagnose DCIS: Pre-
screening  
DCIS cases: 67 
Year of events: 1992-1997 

Age category: 40-79 
(Age-adjusted, standard: European population, 
per 100,000: 10.2 (6.2; 14.2) 

Method to diagnose DCIS: Pre-
screening  
DCIS cases: 31 
Year of events: 1988-1990 

Age category: 40-79 
(Age-adjusted, standard: European population, 
per 100,000: 9.3 (5.6; 12.9) 

Method to diagnose DCIS: Pre-
screening  
DCIS cases: 24 
Year of events: 1994-1997 

Age category: 40-79 
(Age-adjusted, standard: European population, 
per 100,000: 10.3 (5.6; 15.1) 

Method to diagnose DCIS: Pre-
screening  
DCIS cases: 84 
Year of events: 1992-1994 

Age category: 40-79 
(Age-adjusted, standard: European population, 
per 100,000: 8.6 (6.1; 11) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 33 
Year of events: 1997-1999 

Age category: 40-79 
(Age-adjusted, standard: European population, 
per 100,000: 11.42 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 108 
Year of events: 1990-1996 

Age category: 40-79 
(Age-adjusted, standard: European population, 
per 100,000: 12.64 (N/R; N/R) 

Barchielli, 200539   
Year of the study: 1988-1999 
Data source: Italian cancer 
registry and screening 
programmes 
Country: Italy 

Method to diagnose DCIS: Age category: 40-79 
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Table F5. Cumulative incidence of DCIS per 100,000 female population in age categories (results from 
individual studies conducted in different countries sorted by country and age category) (continued) 

Study DCIS Age category, Cumulative incidence (95% CI) 
Mammography 
DCIS cases: 173 
Year of events: 1995-1998 

(Age-adjusted, standard: European population, 
per 100,000: 20.99 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 26 
Year of events: 1998 

Age category: 40-79 
(Age-adjusted, standard: European population, 
per 100,000: 16.07 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 216 
Year of events: 1997-1999 

Age category: 40-79 
(Age-adjusted, standard: European population, 
per 100,000: 15.22 (N/R; N/R) 

Method to diagnose DCIS: Pre-
screening  
DCIS cases: 93 
Year of events: 1992-1995 

Age category: 50-59 
(Age-adjusted, standard: European population, 
per 100,000: 13.9 (10.8; 17.1) 

Method to diagnose DCIS: Pre-
screening  
DCIS cases: 68 
Year of events: 1988-1991 

Age category: 50-59 
(Age-adjusted, standard: European population, 
per 100,000: 5.1 (3.7; 6.5) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 146 
Year of events: 1992-1995 

Age category: 50-59 
(Age-adjusted, standard: European population, 
per 100,000: 7.96 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 4.5 
Year of events: 1985-1987 

Age category: 50-69 
Per 100,000 women: 4.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 8 
Year of events: 1988-1989 

Age category: 50-69 
Per 100,000 women: 8 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 7.3 
Year of events: 1990-1991 

Age category: 50-69 
Per 100,000 women: 7.3 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 16.5 
Year of events: 1992-1993 

Age category: 50-69 
Per 100,000 women: 16.5 (N/R; N/R) 

Barchielli, 199926   
Year of the study: 1985-1995 
Data source: Tuscany cancer 
registry 
Country: Italy 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 19.2 
Year of events: 1994-1995 

Age category: 50-69 
Per 100,000 women: 19.2 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 2 
Year of events: 1989 

Age category: <50 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 2 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 2 
Year of events: 1990 

Age category: <50 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 2 (N/R; N/R) 

Fracheboud, 200436   
Year of the study: 1989-1997 
Data source: Netherlands 
Cancer Registry in seven 
regions that did not start 
screening activities until 1990 
Country: Netherlands 

Method to diagnose DCIS: Age category: <50 
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Table F5. Cumulative incidence of DCIS per 100,000 female population in age categories (results from 
individual studies conducted in different countries sorted by country and age category) (continued) 

Study DCIS Age category, Cumulative incidence (95% CI) 
Mammography 
DCIS cases: 2.5 
Year of events: 1991 

Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 2.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 3 
Year of events: 1992 

Age category: <50 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 3 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 3.5 
Year of events: 1993 

Age category: <50 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 3.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 3 
Year of events: 1994 

Age category: <50 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 3 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 3.5 
Year of events: 1995 

Age category: <50 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 3.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 3.5 
Year of events: 1996 

Age category: <50 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 3.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 4 
Year of events: 1997 

Age category: <50 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 4 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 9 
Year of events: 1989 

Age category: >69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 

F-39 



 
Table F5. Cumulative incidence of DCIS per 100,000 female population in age categories (results from 
individual studies conducted in different countries sorted by country and age category) (continued) 

Study DCIS Age category, Cumulative incidence (95% CI) 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 9 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 8.5 
Year of events: 1990 

Age category: >69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 8.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 9.5 
Year of events: 1991 

Age category: >69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 9.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 11 
Year of events: 1992 

Age category: >69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 11 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 13 
Year of events: 1993 

Age category: >69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 13 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 13.5 
Year of events: 1994 

Age category: >69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 13.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 15.5 
Year of events: 1995 

Age category: >69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 15.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 9.5 
Year of events: 1996 

Age category: >69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 9.5 (N/R; N/R) 

Method to diagnose DCIS: Age category: >69 
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Table F5. Cumulative incidence of DCIS per 100,000 female population in age categories (results from 
individual studies conducted in different countries sorted by country and age category) (continued) 

Study DCIS Age category, Cumulative incidence (95% CI) 
Mammography 
DCIS cases: 15.5 
Year of events: 1997 

Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 15.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 8.5 
Year of events: 1989 

Age category: 50-69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 8.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 9.5 
Year of events: 1990 

Age category: 50-69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 9.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 16 
Year of events: 1991 

Age category: 50-69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 16 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 23 
Year of events: 1992 

Age category: 50-69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 23 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 26 
Year of events: 1993 

Age category: 50-69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 26 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 29 
Year of events: 1994 

Age category: 50-69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 29 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 28.5 
Year of events: 1995 

Age category: 50-69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
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Table F5. Cumulative incidence of DCIS per 100,000 female population in age categories (results from 
individual studies conducted in different countries sorted by country and age category) (continued) 

Study DCIS Age category, Cumulative incidence (95% CI) 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 28.5 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 31.5 
Year of events: 1996 

Age category: 50-69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 31.5 (N/R; N/R) 

Fracheboud, 200436   
Year of the study: 1989-1997 
Data source: Netherlands 
Cancer Registry in seven 
regions that did not start 
screening activities until 1990 
Country: Netherlands 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 33 
Year of events: 1997 

Age category: 50-69 
Cumulative incidence per 100,000 women 
(dividing the number of new breast cancer 
cases in a certain year by the mid-year female 
population, which is determined by taking the 
average of the population on January 1 of that 
year and the population on January 1 of the 
following year): 33 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 28 
Year of events: 1977-1990 

Age category: 40-49 
Cumulative Incidence rates are age, Histologic 
Type adjusted per 100000 : 11.4 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 10 
Year of events: 1977-1990 

Age category: 40-49 
Cumulative Incidence rates are age, Histologic 
type adjusted per 100,000: 5.1 (N/R; N/R) 

Tabar, 199513   
Year of the study: 1977-1990 
Data source: The 
Mammography Department, 
Central hospital, Falun, 
Sweden 
Country: Sweden 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 95 
Year of events: 1977-1990 

Age category: 50-74 
Cumulative Incidence rates are age, Histologic 
type adjusted per 100,000: 14.4 (N/R; N/R) 

Tabar, 199513   
Year of the study: 1977-1990 
Data source: The 
Mammography Department, 
Central hospital, Falun, 
Sweden 
Country: Sweden 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 36 
Year of events: 1977-1990 

Age category: 50-74 
Cumulative Incidence rates are age, Histologic 
type adjusted per 100,000: 7.7 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 0.2 
Year of events: 1977-1979 

Age category: 0-39 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1977-
1979: 0.2 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 0.2 
Year of events: 1980-1982 

Age category: 0-39 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1980-
1982: 0.2 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 0.2 
Year of events: 1983-1985 

Age category: 0-39 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1983-
1985: 0.2 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 0.7 
Year of events: 1986-1988 

Age category: 0-39 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1986-
1988: 0.7 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 0.5 
Year of events: 1989-1991 

Age category: 0-39 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1989-
1991: 0.5 (N/R; N/R) 

Levi, 199719 Year of the study: 
1977-1994 
Data source: Cancer Registry 
of the Swiss Canton of Vaud 
Country: Switzerland 

Method to diagnose DCIS: N/S 
DCIS cases: 0.8 

Age category: 0-39 
Cumulative incidence per 100,000 women age-
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Table F5. Cumulative incidence of DCIS per 100,000 female population in age categories (results from 
individual studies conducted in different countries sorted by country and age category) (continued) 
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Study DCIS Age category, Cumulative incidence (95% CI) 
Year of events: 1992-1994 standardized to the world population from 1992-

1994: 0.8 (N/R; N/R) 
Method to diagnose DCIS: N/S 
DCIS cases: 3 
Year of events: 1977-1979 

Age category: 40-49 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1977-
1979: 3 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 8 
Year of events: 1980-1982 

Age category: 40-49 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1980-
1982: 8 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 3.8 
Year of events: 1983-1985 

Age category: 40-49 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1983-
1985: 3.8 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 8 
Year of events: 1986-1988 

Age category: 40-49 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1986-
1988: 8 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 15.5 
Year of events: 1989-1991 

Age category: 40-49 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1989-
1991: 15.5 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 18.8 
Year of events: 1992-1994 

Age category: 40-49 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1992-
1994: 18.8 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 2.3 
Year of events: 1977-1979 

Age category: 50-69 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1977-
1979: 2.3 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 6 
Year of events: 1980-1982 

Age category: 50-69 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1980-
1982: 6 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 4.2 
Year of events: 1983-1985 

Age category: 50-69 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1983-
1985: 4.2 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 8.3 
Year of events: 1986-1988 

Age category: 50-69 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1986-
1988: 8.3 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 25.3 
Year of events: 1989-1991 

Age category: 50-69 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1989-
1991: 25.3 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 23.8 
Year of events: 1992-1994 

Age category: 50-69 
Cumulative incidence per 100,000 women age-
standardized to the world population from 1992-
1994: 23.8 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 4 
Year of events: 1977-1979 

Age category: 70+  
Cumulative incidence per 100,000 women age-
standardized to the world population from 1977-
1979: 4 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 5 
Year of events: 1980-1982 

Age category: 70+  
Cumulative incidence per 100,000 women age-
standardized to the world population from 1980-
1982: 5 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 7.8 

Age category: 70+  
Cumulative incidence per 100,000 women age-



 
Table F5. Cumulative incidence of DCIS per 100,000 female population in age categories (results from 
individual studies conducted in different countries sorted by country and age category) (continued) 

Study DCIS Age category, Cumulative incidence (95% CI) 
Year of events: 1983-1985 standardized to the world population from 1983-

1985: 7.8 (N/R; N/R) 
Method to diagnose DCIS: N/S 
DCIS cases: 6.3 
Year of events: 1986-1988 

Age category: 70+  
Cumulative incidence per 100,000 women age-
standardized to the world population from 1986-
1988: 6.3 (N/R; N/R) 

Method to diagnose DCIS: N/S 
DCIS cases: 10.5 
Year of events: 1989-1991 

Age category: 70+  
Cumulative incidence per 100,000 women age-
standardized to the world population from 1989-
1991: 10.5 (N/R; N/R) 

Levi, 199719  Year of the study: 
1977-1994 
Data source: Cancer Registry 
of the Swiss Canton of Vaud 
Country: Switzerland 

Method to diagnose DCIS: N/S 
DCIS cases: 15 
Year of events: 1992-1994 

Age category: 70+  
Cumulative incidence per 100,000 women age-
standardized to the world population from 1992-
1994: 15 (N/R; N/R) 

Method to diagnose DCIS: 
Mammography 
DCIS cases: 11 
Year of events: 1987-1989 

Age category: 40-64 
Incidence rates are age adjusted per 100,000 
population: 129.69 (N/R; N/R) 

Warren, 199925   
Year of the study: 1987-1996 
Data source: UK National 
breast screening program 
Country: UK Method to diagnose DCIS: 

Mammography 
DCIS cases: 38 
Year of events: 1989-1996 

Age category: 40-64 
Incidence rates are age adjusted per 100,000 
population: 151.53 (N/R; N/R) 
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Table F6. Age-adjusted cumulative incidence of DCIS among race subgroups per 100,000 U.S. female 
population (results from individual studies conducted in the United States are sorted by race subgroup and 
the year of the events) 
  

Study DCIS Race, Cumulative Incidence (95% CI) 
Innos, 200329 
Year of the study: 1988-1999 
Data source: California Cancer 
Registry 

Method to diagnose DCIS: N/S 
DCIS cases: 30.9 
Year of event: annual in 1988-
1999 

Race: Asian-Pacific Islander 
Average annual age-adjusted incidence 
rates per 100,000 (2000 U.S. female 
population), 1988-2011: 30.9 (29.6; 32.3) 

Zheng, 199717 
Year of the study: 1976-92 
Data source: Connecticut Tumor 
Registry 

Method to diagnose DCIS: 
Mammography 
Year of event: 1973 

Race: Caucasian 
Age-adjusted incidence rates standardized 
to the 1970 per 100,000 female population: 
2 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 82 
Year of event: 1975-76 

Race: Caucasian 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 2.3 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 70 
Year of event: 1977-78 

Race: Caucasian 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 2 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 76 
Year of event: 1979-80 

Race: Caucasian 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 2.2 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 79 
Year of event: 1981-82 

Race: Caucasian 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 2.3 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 103 
Year of event: 1983-84 

Race: Caucasian 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 3 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 171 
Year of event: 1985-86 

Race: Caucasian 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 5.1 (N/A; N/A) 

Simon, 19938 
Year of the study: 1975-1988 
Data source: Metropolitan Detroit 
Cancer Surveillances System 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 295 
Year of event: 1987-88 

Race: Caucasian 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 8.7 (N/A; N/A) 

Method to diagnose DCIS: N/S 
DCIS noncomedo cases: 15,461 
Year of event: 1973-2000 

Race: Caucasian 
Cumulative incidence rate per 100,000 
woman-years from 1990-2000: 13.7 
(13.504; 14.288) 

Anderson, 200435 
Year of the study: 1973-2000 
Data source: SEER registries: 
Connecticut, Hawaii, Iowa, Utah, 
New Mexico; metropolitan areas of 
San Francisco, Detroit, Atlanta, 
and Seattle-Puget Sound 

Method to diagnose DCIS: N/S 
DCIS comedo cases: 5,658 
Year of event: 1973-2000 

Race: Caucasian 
Cumulative incidence rate per 100,000 
woman-years from 1990-2000: 5 (4.804; 
5.392) 

Innos, 200229 
Year of the study: 1988-1999 
Data source: California Cancer 
Registry 

Method to diagnose DCIS: N/S 
DCIS cases: 45.3 
Year of event: annual in 1988-
1999 

Race: Caucasian 
Average annual age-adjusted incidence 
rates per 100,000 (2000 U.S. female 
population), 1988-1999: 45.3 (44.7; 45.9) 

Zheng, 199717 
Year of the study: 1976-92 
Data source: Connecticut Tumor 
Registry 

Method to diagnose DCIS: 
Mammography 
DCIS cases:  
Year of event: 1992 

Race: Caucasian 
Age-adjusted incidence rates standardised 
to the 1970 per 100,000 female population: 
15.5 (N/A; N/A) 

Innos, 200229 
Year of the study: 1988-1999 
Data source: California Cancer 
Registry 

Method to diagnose DCIS: N/S 
DCIS cases: 21.8 
Year of event: annual in 1988-
1999 

Race: Hispanic 
Average annual age-adjusted incidence 
rates per 100,000 (2000 U.S. female 
population), 1988-2007: 21.8 (21; 22.7) 
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Table F6. Age-adjusted cumulative incidence of DCIS among race subgroups per 100,000 U.S. female 
population (results from individual studies conducted in the United States are sorted by race subgroup and 
the year of the events) (continued) 
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Study DCIS Race, Cumulative Incidence (95% CI) 
Method to diagnose DCIS: 
Mammography 
DCIS cases:  
Year of event: 1973-1975  

Race: African American 
Age-adjusted incidence rates standardized 
to the 1970 per 100,000 female population: 
1.7 (N/A; N/A) 

Zheng, 199717 
Year of the study: 1976-92 
Data source:  Connecticut Tumor 
Registry 

Method to diagnose DCIS: 
Mammography 
DCIS cases:  
Year of event: 1991-1992  

Race: African American 
Age-adjusted incidence rates standardized 
to the 1970 per 100,000 female population: 
9 (N/A; N/A) 

Innos, 200229 
Year of the study: 1988-1999 
Data source: California Cancer 
Registry 

Method to diagnose DCIS: N/S 
DCIS cases: 35 
Year of event: Annual in 1988-
1999 

Race: African-American 
Average annual age-adjusted incidence 
rates per 100,000 (2000 U.S. female 
population), 1988-2003: 35 (33.2;3 6.8) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 6 
Year of event: 1975-76 

Race: African-American 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 0.8 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 11 
Year of event: 1977-78 

Race: African-American 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 1.4 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 14 
Year of event: 1979-80 

Race: African-American 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 1.8 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 15 
Year of event: 1981-82 

Race: African-American 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 1.9 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 24 
Year of event: 1983-84 

Race: African-American 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 2.7 (N/A; N/A) 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 31 
Year of event: 1985-86 

Race: African-American 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 3.5 (N/A; N/A) 

Simon, 19938 
Year of the study: 1975-1988 
Data source: metropolitan Detroit 
Cancer Surveillances System 

Method to diagnose DCIS: 
Mammography  
DCIS cases: 58 
Year of event: 1987-88 

Race: African-American 
Age-adjusted incidence rates per 100,000 
population using the 1970 U.S. population 
as the standard: 6.5 (N/A; N/A) 

Method to diagnose DCIS: N/S 
DCIS noncomedo cases: 1,632 
Year of event: 1973-2000 

Race: African-American 
Cumulative incidence rate per 100,000 
woman-years from 1990-2000: 13.1 
(12.512; 13.1784) 

Anderson, 200435 
Year of the study: 1973-2000 
Data source: SEER registries: 
Connecticut, Hawaii, Iowa, Utah, 
New Mexico; metropolitan areas of 
San Francisco, Detroit, Atlanta, 
and Seattle-Puget Sound 

Method to diagnose DCIS: N/S 
DCIS comedo cases: 478 
Year of event: 1973-2000 

Race: African-American 
Cumulative incidence rate per 100,000 
woman-years from 1990-2000: 3.8 (3.408; 
3.8588) 

 



 

Table F7. Association between race and DCIS 
 

Study Comparison Categories: Estimate (95% CI) 
White (reference group): 1 (1;1) (RR) Chen, 200682 

Design: Cross-sectional 
Source: SEER 

Nonwhite vs. Whites : 0.98 (0.95;1.02) (RR) 

White (reference group): 1 (1;1) (OR) Weiss, 199664  
Design: Case control study 
Source: SEER 

African American vs. White: 1.65 (1;2.9) (OR) 

DCIS non comedo in White (reference group): 1 (N/A;N/A) 
(rate ratio) 
DCIS non comedo in Black vs. White: 1 (N/A;N/A) (rate ratio) 
DCIS comedo in White (reference group): 1 (N/A;N/A) (rate 
ratio) 

Anderson, 200435  
Design: Prospective cohort study 
Source: SEER 

DCIS comedo in Black vs. White: 0.7 (N/A; N/A) (rate ratio) 
Elmore, 199866  
Design: Well-designed nested case-control study 
(retrospective cohort)  
Source: Cancer Center Registry (CT) Adjusted for age

Black vs. White: 0.45 (0.22; 0.9) (OR) 

White vs. Chinese: 1.0625 (N/A; N/A) (RR) 
White vs. Filipino: 1 (N/A; N/A) (RR) 

Kerlikowske, 200547  
Design: Retrospective cohort 
Source: Cancer Registry (CA) Chinese vs. Filipino: 0.941 (N/A; N/A) (RR) 
Elmore, 199866  
Design: Well-designed nested case-control study  
(retrospective cohort)  
Source: Cancer Center Registry (CT) Crude 

Black vs. White: 0.45 (0.23; 0.89) (OR) 

Elmore, 199866  
Design: Well-designed nested case-control study  
(retrospective cohort)  
Source: Cancer Center Registry (CT) Adjusted for 
Income 

Black vs. White: 0.49 (0.23; 1.02) (OR) 

Elmore, 199866 
Design: Well-designed nested case-control study  
(retrospective cohort)  
Source: Cancer center Registry (CT) Adjusted for 
insurance 

Black vs. White: 0.5 (0.25;1.02) (OR) 

Elmore, 199866 
Design: Well-designed nested case-control study  
(retrospective cohort)  
Source: Cancer Center Registry (CT) Adjusted for 
method of detection 

Black vs. White: 0.43 (0.2; 0.92) (OR) 

Elmore, 199866  
Design: Well-designed nested case-control study 
(retrospective cohort)  
Source: Cancer Center Registry (CT) Adjusted for 
insurance, income, and method of detection 

Black vs. White: 0.5 (0.22; 1.17) (OR) 
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Table F8. Association between external hormone use and DCIS 
 

Study Comparison Groups: Estimate (95% CI) 
 Hormone replacement therapy 

Duration of ever use of hormone replacement therapy: Never (reference group): 
1 (1;1 ) (RR) 
Duration of ever use of hormone replacement therapy: <5 years vs. never: 1.08 
(0.77; 1.52) (RR) 
Duration of ever use of hormone replacement therapy: >5 years vs. never: 1.1 
(0.68; 1.77) (RR) 
Past hormone user <5 years vs. never: 0.91 (0.61; 1.34) (HR) 
Past hormone user >5 years vs. never: 0.29 (0.07; 1.18) (HR) 
Current hormone use <5 years vs. never: 0.94 (0.41; 2.16) (HR) 

Gapstur, 199969 
Design: Prospective cohort study 
Source: IWHS 

Current hormone user >5 years vs. never: 1.35 (0.77; 2.36) (HR) 
Hormone replacement therapy use: never (reference group): 1 (1; 1) (OR) Claus, 200171 

Design: Case control study 
Source: Cancer Center Registry 
(CT) 

Hormone replacement therapy use (ever versus never): 1.22 (0.99; 1.52) (OR) 

Estrogen and Progestin Users for >5 years vs. nonusers: 1.41 (1.24; 1.6) (RR) 
Estrogen and Progestin Users for <5 years vs. nonuser: 0.77 (0.62; 0.96) (RR) 

Kerlikowske, 200377 
Design: Prospective cohort study 
Source: Breast Cancer 
Surveillance Consortium 

Estrogen-only users vs. nonusers: 0.98 (0.89; 1.07) (RR) 

Hormonal therapy current use vs. never use: 1.56 (1.38; 1.75) (RR) Reeves, 200681 
Design: Prospective cohort study 
Source: UK Central Registers 

Hormonal therapy past use vs. never use: 1.19 (1.03; 1.38) (RR) 

Use of postmenopausal hormones never use (reference group): 1 (N/A;N/A) (OR)
Use of postmenopausal hormones time since last use (yearsr) <5 vs. never use: 
2.03 (1.24; 3.34) (OR) 

Trentham-Dietz, 200070 
Design: Case control study 
Source: Cancer Registry (WI) 

Use of postmenopausal hormones time since last use (years) ≥5 vs. never use : 
1.83 (1.05; 3.2) (OR) 

 Oral contraceptives 
Vamre, 200683 
Design: Cross-sectional 
Source: WHO study 

Age >35 years at first use of oral contraceptive vs. never use: 2.15 (1.05; 4.4) 
(prevalence rate ratio) 

Oral contraceptive use (ever vs. never): No (reference group): 1 (1; 1) (OR) Claus, 200171 
Design: Case control study 
Source: Cancer center Registry 
(CT) 

Oral contraceptive use (ever vs. never): Yes vs. no: 0.92 (0.72; 1.18) (OR) 

Oral contraceptive use: never (reference group): 1 (1; 1) (OR) 
Oral contraceptive use: ever vs. never: 1.15 (1.01; 1.31) (OR) 
Age started OC use: Age 19 or younger vs. never: 1.34 (1.06; 1.68) (OR) 
Age started OC use: Age 20-23 vs. never: 1.19 (1.01; 1.41) (OR) 
Age started OC use: Age 24-28 vs. never: 1.06 (0.86; 1.31) (OR) 
Age started OC use: >29 vs. never: 1.07 (0.85; 1.34) (OR) 
Duration of OC use: 1-1.9 years vs. never: 1.09 (0.91; 1.31) (OR) 
Duration of OC use: 2-4.4 years vs. never: 1.28 (1.07; 1.52) (OR) 
Duration of OC use: 4.5-8.9 years vs. never: 1.14 (0.92; 1.4) (OR) 
Duration of OC use: >9 years vs. never: 1.08 (0.89; 1.33) (OR) 
Time since first OC use: <23 years vs. never: 1.25 (0.98; 1.6) (OR) 
Time since first OC use: 23-27 years vs. never: 1.14 (0.94; 1.38) (OR) 
Time since first OC use: 28-32 years vs. never: 1.16 (0.98; 1.38) (OR) 
Time since first OC use: >32 years vs. never: 1.08 (0.86; 1.35) (OR) 
Time since last OC use: <15 years vs. never: 1.21 (0.97; 1.5) (OR) 
Time since last OC use: 16-20 years vs. never: 1.18 (0.96; 1.46) (OR) 
Time since last OC use: 21-25 years vs. never: 1.27 (1.07; 1.53) (OR) 
Time since last OC use: 26+ years vs. never: 1.01 (0.84; 1.21) (OR) 
OC use in relation to first full-term: never users: 1 (1; 1) (OR) 
OC use in relation to first full-term: use before pregnancy vs. never: 1.19 (0.99; 
1.44) (OR) 

Nichols, 200786 
Design: Case control study 
Source: Collaborative Breast 
Cancer Study   

OC use in relation to first full-term: use after pregnancy vs. never: 1.09 (0.92; 
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Table F8. Association between external hormone use and DCIS (continued) 
 

Study Comparison Groups: Estimate (95% CI) 
1.28) (OR) 
Use of oral contraceptives never (reference group): 1 (N/A; N/A) (OR) Trentham-Dietz, 200070  

Design: Case control study 
Source: Cancer Registry (WI) 

Use of oral contraceptives ever vs. never: 1.25 (0.89; 1.77) (OR) 

Contraceptive use never (reference group): 1 (1; 1) (OR) 
Contraceptive use ever vs. never use contraceptive: 1 (0.8; 1.2) (OR) 
Contraceptive use current  vs. never use contraceptive: 0.6 (0.3; 1.3) (OR) 
Contraceptive use former vs. never use contraceptive: 1 (0.8; 1.3) (OR) 
Ever use oral contraceptive and family history none vs. never use contraceptive: 
0.9 (0.7; 1.2) (OR) 
Ever use oral contraceptive and family history first degree vs. never use 
contraceptive: 0.9 (0.5; 1.7) (OR) 
Ever use oral contraceptive and family history second degree vs. never use 
contraceptive: 1.3 (0.7; 2.2) (OR) 
Ever use oral contraceptive and family history any vs. never use contraceptive: 
1.1 (0.7; 1.7) (OR) 
Duration of use <1 year vs. never use contraceptive: 0.8 (0.5; 1.1) (OR) 
Duration of use 1 to <5 years vs. never use contraceptive: 1 (0.8; 1.4) (OR) 
Duration of use 5 to <10 years vs. never use contraceptive: 1.1 (0.7; 1.5) (OR) 
Duration of use ≥10 year vs. never use contraceptive: 0.9 (0.6; 1.5) (OR) 
Duration of high estrogen use <1 year vs. never use contraceptive: 1 (0.8; 1.3) 
(OR) 
Duration of high estrogen use 1 to <5 years vs. never use contraceptive: 1 (0.7; 
1.5) (OR) 
Duration of high estrogen use ≥5  years vs. never use contraceptive: 1 (0.6; 1.6) 
(OR) 
Age at first use <20 years vs. never use contraceptive: 0.7 (0.4; 1.1) (OR) 
Age at first use 20-24 years vs. never use contraceptive: 1.1 (0.8; 1.4) (OR) 
Age at first use 25-29 years vs. never use contraceptive: 1 (0.7; 1.4) (OR) 
Age at first use 30-34 years vs. never use contraceptive: 0.9 (0.6; 1.4) (OR) 
Age at first use ≥35 years vs. never use contraceptive: 1.2 (0.6; 2.3) (OR) 
Time since last use current vs. never use contraceptive: 0.6 (0.3; 1.3) (OR) 
Time since last use 13 months-5 years vs. never use contraceptive: 1 (0.4; 2.2) 
(OR) 
Time since last use 5-10 years vs. never use contraceptive: 0.9 (0.5; 1.8) (OR) 
Time since last use 10-15 years vs. never use contraceptive: 1 (0.6; 1.7) (OR) 
Time since last use ≥15 years vs. never use contraceptive: 1 (0.8; 1.3) (OR) 
Estrogen type low dose only vs. never use contraceptive: 0.7 (0.5; 1.1) (OR) 
Estrogen type high dose only vs. never use contraceptive: 1 (0.7; 1.4) (OR) 
Estrogen by progestin type estrane low dose estrogen only vs. never use 
contraceptive: 0.7 (0.4; 1.2) (OR) 
Estrogen by progestin type estrane high dose estrogen only vs. never use 
contraceptive: 1 (0.7; 1.4) (OR) 
Gonane low dose estrogen only vs. never use contraceptive: 0.8 (0.4; 1.5) (OR) 
Gonane high dose estrogen only vs. never use contraceptive: 1.3 (0.8; 2.2) (OR) 
Progestin type estrane vs. never use contraceptive: 0.9 (0.7; 1.2) (OR) 
Progestin type gonane vs. never use contraceptive: 1.1 (0.8; 1.7) (OR) 
Pre-menopausal and contraceptive use never (reference group): 1 (N/A; N/A) 
(OR) 
Pre-menopausal and contraceptive use ever vs. never use contraceptive: 1 (0.6; 
1.6) (OR) 
Pre-menopausal and contraceptive use current vs. never use contraceptive: 0.4 
(0.2; 1.1) (OR) 
Pre-menopausal and contraceptive use former vs. never use contraceptive: 1.1 
(0.7; 1.7) (OR) 
Pre-menopausal and ever use oral contraceptive and family history none vs. 
never use contraceptive: 0.7 (0.4; 1.2) (OR) 

Claus, 200376 
Design: Case control study 
Source: Cancer Center Registry 
(CT) 

Pre-menopausal and ever use oral contraceptive and family history first degree 
vs. never use contraceptive: 2.3 (0.7; 8) (OR) 
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Table F8. Association between external hormone use and DCIS (continued) 
 

Study Comparison Groups: Estimate (95% CI) 
Pre-menopausal and ever use oral contraceptive and family history second 
degree vs. never use contraceptive: 1.6 (0.6; 4.2) (OR) 
Pre-menopausal and ever use oral contraceptive and family history any vs. never 
use dontraceptive: 1.8 (0.8; 4.1) (OR) 
Pre-menopausal and duration of use <1 year vs. never use contraceptive: 0.9 
(0.5; 1.8) (OR) 
Pre-menopausal and duration of use 1 to <5 years vs. never use contraceptive: 
0.9 (0.5; 1.6) (OR) 
Pre-menopausal and duration of use 5 to <10 years vs. never use Contraceptive: 
0.9 (0.5; 1.7) (OR) 
Pre-menopausal and Duration of use ≥10 year vs. never use contraceptive: 1.1 
(0.5; 2.2) (OR) 
Pre-menopausal and duration of high estrogen use <1 year vs. never use 
contraceptive: 0.9 (0.6; 1.5) (OR) 
Pre-menopausal and duration of high estrogen use 1 to <5 years vs. never use 
contraceptive: 1.1 (0.6; 2.2) (OR) 
Pre-menopausal and duration of high estrogen use ≥5  years vs. never use 
contraceptive: 1.2 (0.6; 2.5) (OR) 
Pre-menopausal and age at first use <20 years vs. never use contraceptive: 0.7 
(0.4; 1.3) (OR) 
Pre-menopausal and age at first use 20-24 years vs. never use contraceptive: 
1.1 (0.7; 1.8) (OR) 
Pre-menopausal and age at first use 25-29 years vs. never use contraceptive: 
1.4 (0.7; 2.8) (OR) 
Pre-menopausal and age at first use 30-34 years vs. never use contraceptive: 
1.1 (0.4; 3.6) (OR) 
Pre-menopausal and age at first use ≥35 years vs. never use contraceptive: 0.9 
(0.1; 7.5) (OR) 
Pre-menopausal and time since last use current  vs. never use contraceptive: 0.4 
(0.2; 1.1) (OR) 
Pre-menopausal and time since last use 13 months–5 years vs. never use 
contraceptive: 1 (0.4; 2.7) (OR) 
Pre-menopausal and time since last use 5-10 years vs. never use contraceptive: 
1 (0.4; 2.4) (OR) 
Pre-menopausal and time since last use 10-15 years vs. never use 
contraceptive: 0.9 (0.5; 1.9) (OR) 
Pre-menopausal and time since last use ≥15 years vs. never use contraceptive: 
1.1 (0.7; 1.8) (OR) 
Pre-menopausal and progestin type estrane vs. never use contraceptive: 0.9 
(0.5; 1.5) (OR) 
Pre-menopausal and progestin type gonane vs. never use contraceptive: 1.4 
(0.7; 2.5) (OR) 
Pre-menopausal and estrogen type low dose only vs. never use contraceptive: 
0.6 (0.4; 1.2) (OR) 
Pre-menopausal and estrogen type high dose only vs. never use contraceptive: 
1.5 (0.8; 2.7) (OR) 
Post-menopausal and contraceptive use never vs. never use contraceptive: 1 
(N/A; N/A) (OR) 
Post-menopausal and contraceptive use ever vs. never use contraceptive: 1 
(0.7; 1.4) (OR) 
Post-menopausal and contraceptive use current vs. never use contraceptive: 1.4 
(0.4; 4.5) (OR) 
Post-menopausal and contraceptive use former vs. never use contraceptive: 1 
(0.8; 1.4) (OR) 
Post-menopausal and ever use oral contraceptive and family history none vs. 
never use contraceptive: 1.1 (0.7; 1.5) (OR) 
Post-menopausal and ever use oral contraceptive and family history first degree  
vs. never use contraceptive: 0.8 (0.4; 1.5) (OR) 
Post-menopausal and ever use oral contraceptive and family history 2nd degree 
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Table F8. Association between external hormone use and DCIS (continued) 
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Study Comparison Groups: Estimate (95% CI) 
vs. never use contraceptive: 1.1 (0.5; 2.2) (OR) 
Post-menopausal and ever use oral contraceptive and family history any vs. 
never use contraceptive: 0.9 (0.6; 1.6) (OR) 
Post-menopausal and duration of use <1 year vs. never use contraceptive: 0.7 
(0.4; 1) (OR) 
Post-menopausal and duration of use 1 to <5 years vs. never use contraceptive: 
1.1 (0.8; 1.6) (OR) 
Post-menopausal and duration of use 5 to <10 years vs. never use 
contraceptive: 1.5 (0.9; 2.7) (OR) 
Post-menopausal and duration of use ≥10 year vs. never use contraceptive: 0.8 
(0.4; 1.6) (OR) 
Post-menopausal and duration of high estrogen use <1 year vs. never use 
dontraceptive: 1 (0.8; 1.4) (OR) 
Post-menopausal and duration of high estrogen use 1 to <5 years vs. never use 
contraceptive: 1.1 (0.6; 1.8) (OR) 
Post-menopausal and duration of high estrogen use ≥5  years vs. never use 
contraceptive: 0.9 (0.5; 1.7) (OR) 
Post-menopausal and age at first use <20 years vs. never use contraceptive: 0.9 
(0.4; 2) (OR) 
Post-menopausal and age at first use 20-24 years vs. never use contraceptive: 
1.2 (0.8; 2) (OR) 
Post-menopausal and age at first use 25-29 years vs. never use contraceptive: 
0.9 (0.6; 1.4) (OR) 
Post-menopausal and age at first use 30-34 years vs. never use contraceptive : 
0.9 (0.5;1 .6) (OR) 
Post-menopausal and age at first use ≥35 years vs. never use contraceptive: 1.1 
(0.6; 2.3) (OR) 
Time since last use current vs. never use contraceptive: 1.4 (0.4; 4.5) (OR) 
Time since last use 13 months-5 years vs. never use contraceptive: N/A (N/A; 
N/A) (OR) 
Time since last use 5-10 years vs. never use contraceptive: N/A (N/A; N/A) (OR) 
Time since last use 10-15 years vs. never use contraceptive: N/A (N/A; N/A) 
(OR) 
Post-menopausal and time since last use ≥15 years vs. never use contraceptive: 
1 (0.7; 1.3) (OR) 
Progestin type estrane vs. never use contraceptive: 1 (0.7; 1.5) (OR) 
Progestin type gonane  vs. never use contraceptive: 1.3 (0.6; 2.5) (OR) 
Estrogen type low dose only vs. never use contraceptive: 1.2 (0.6; 2.4) (OR) 
Estrogen type high dose only vs. never use contraceptive: 1 (0.6; 1.5) (OR) 

 



 

Table F9. Association between age at first birth and DCIS 
 

Study Comparison Groups: Estimate (95% CI) 
 Age at first live birth (years) 

Age at first full-term birth: <20 (reference group): 1 (1; 1) (OR) 
Age at first full-term birth: 20-24 vs.<20: 0.89 (0.5; 1.7) (OR) 
Age at first full-term birth: 25-29 vs. <20: 1.11 (0.6; 2.2) (OR) 

Weiss, 199664 
Design: Case control study 
Source: SEER 

Age at first full-term birth: >30 vs. <20: 1.23 (0.6; 2.5) (OR) 
Age at first birth (for porous women only): <20 (reference group): 
1 (1; 1) (RR) 
Age at first birth (for porous women only): 21-29 vs. <20: 1.25 
(0.9; 1.73) (RR) 

Gapstur, 199969 
Design: Prospective cohort study 
Source: IWHS 

Age at first birth (for porous women only): >30 vs. <20: 1.92 (1.1; 
3.37) (RR) 
Age at first full-term birth <20 (reference group): 1 (N/A; N/A) (OR) 
Age at first full-term birth 20-24 vs. <20: 1.14 (0.73; 1.77) (OR) 
Age at first full-term birth 25-29 vs. <20: 1.3 (0.79; 2.15) (OR) 

Trentham-Dietz, 200070 
Design: Case control study 
Source: Cancer Registry (WI) 

Age at first full-term birth ≥30 or nulliparous vs. <20: 1.88 (1.16; 
3.06) (OR) 
Age at first live birth: <20 (reference group): 1 (1; 1) (OR) 
Age at first live birth: 20-29 vs. <20: 1.68 (1.17; 2.43) (OR) 
Age at first live birth: >30 vs. <20: 1.77 (1.12; 2.81) (OR) 

Claus, 200171 
Design: Case control study 
Source: Cancer Center Registry (CT) 

Age at first live birth: per 1 year: 1.02 (1; 1.05) (OR) 
Age at first birth: 12-19 vs. 20-24: 0.81 (0.62; 1.04) (RR) 
Age at first birth: 20-24 (reference group): 1 (1; 1) (RR) 
Age at first birth: 25-29 vs. 20-24: 1.22 (1.01; 1.47) (RR) 
Age at first birth: 30-34 vs. 20-24: 1.43 (1.06; 1.93) (RR) 
Age at first birth: 35+ vs. 20-24: 1.22 (0.68; 2.21) (RR) 
Uniparous 20 years at first birth vs. nulliparous: 0.89 (0.84; 0.95) 
(RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

Uniparous 24years at first birth vs. nulliparous: 0.93 (0.68; 1.28) 
(RR) 
Age at first birth: 13-20 vs. 30+ 0.73 (0.63; 0.86) (RR) 
Age at first birth: 21-24 vs. 30+ 0.78 (0.68; 0.90) (RR) 
Age at first birth: 25-29 vs. 30+ 0.88 (0.77; 1.01) (RR) 

Granström, 200888 
Design: Prospective cohort study  
Source: Second Generation Swedish Family 
Register renamed to Multigeneration Register 
linked to the Swedish Cancer Registry (1958–
2004) to make the Family-Cancer Database 
(MigMed2) 

Age at first birth: 30+ (reference group) 1.00 (1.00; 1.00) (RR) 

 Age at first live birth and DCIS comedo type 
Age at first birth: 12-19 vs. 20-24: 0.69 (0.44; 1.09) (RR) 
Age at first birth: 20-24 (reference group): 1 (1; 1) (RR) 
Age at first birth: 25-29 vs. 20-24: 1.38 (1.02; 1.88) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

Age at first birth: 30+ vs. 20-24: 1.63 (1.05; 2.52) (RR) 
 Age at first live birth and  DCIS non comedo type 

Age at first birth: 12-19 vs. 20-24: 0.85 (0.62; 1.15) (RR) 
Age at first birth: 20-24 (reference group): 1 (1; 1) (RR) 
Age at first birth: 25-29 vs. 20-24: 1.14 (0.9; 1.44) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

Age at first birth: 30+ vs. 20-24: 1.27 (0.87; 1.83) (RR) 
 Age at first live birth and  DCIS with Diameter <10mm 

Age at first birth: 12-19 vs. 20-24: 1.03 (0.6; 1.76) (RR) 
Age at first birth: 20-24 (reference group): 1 (1; 1) (RR) 
Age at first birth: 25-29 vs. 20-24: 1.27 (0.83; 1.96) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

Age at first birth: 30+ vs. 20-24: 0.88 (0.42; 1.84) (RR) 
 Age at first live birth and DCIS with Diameter >10mm 

Age at first birth: 12-19 vs. 20-24: 0.53 (0.32; 0.86) (RR) 
Age at first birth: 20-24 (reference group): 1 (1; 1) (RR) 
Age at first birth: 25-29 vs. 20-24: 1.29 (0.96; 1.73) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

Age at first birth: 30+ vs. 20-24: 1.92 (1.28; 2.88) (RR) 
 Age at first live birth and Micro-focal DCIS 
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Table F9. Association between age at first birth and DCIS (continued) 
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Study Comparison Groups: Estimate (95% CI) 
Age at first birth: 12-19 vs. 20-24: 1.19 (0.77; 1.84) (RR) 
Age at first birth: 20-24 (reference group): 1 (1; 1) (RR) 
Age at first birth: 25-29 vs. 20-24: 1.09 (0.74; 1.6) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

Age at first birth: 30+ vs. 20-24: 0.93 (0.48; 1.79) (RR) 
 



 

Table F10. Association between parity and DCIS 
 

Study Comparison Groups: Estimate (95% CI) 
Parous: yes (reference group): 1 (1; 1) (OR) 
Parous: no vs. yes: 2.31 (1.3; 4.2) (OR) 
Number of full time births: 1: 1 (1; 1) (OR) 
Number of full time births: 2 vs. 1: 0.8 (0.5; 1.3) (OR) 
Number of full time births: 3 vs. 1: 0.54 (0.3; 1) (OR) 

Weiss, 199664 
Design: Case control study 
Source: SEER 

Number of full time births:>4 vs. 1: 0.47 (0.2; 1.2) (OR) 
Nulliparous or >30 years old at birth of first child among 30-49 years old: 
1.4 (0.8; 2.7) (OR) 
Nulliparous or >30 years old at birth of first child among >50 years old: 
2.3 (1.3; 3.8) (OR) 
Parity: 0 (reference group): 1 (1; 1) (RR) 
Parity: 1-2 childbirths vs. 0: 0.98 (0.57; 1.68) (RR) 

Kerlikowskec, 199765 
Design: Cross-sectional 
Source: Screening Program (CA) 

Parity: >3 vs. 0: 0.87 (0.52; 1.46) (RR) 
Number of full-term pregnancies: No (reference group): 1 (1; 1) (OR) Claus, 200171 

Design: Case control study 
Source: Cancer Center Registry (CT) 

Number of full-term pregnancies: Yes, per full-term pregnancy vs. no: 
0.86 (0.8; 0.93) (OR) 
Nulliparous (reference group): 1 (1; 1) (RR) 
Parous vs. nulliparous: 1.05 (0.83; 1.33) (RR) 
Number of births: 1 (reference group): 1 (1; 1) (RR) 
Number of births: 2 vs. 1: 1 (0.8; 1.24) (RR) 
Number of births: 3 vs. 1: 0.93 (0.72; 1.21) (RR) 
Number of births: 4+ vs. 1: 0.66 (0.44; 0.98) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

RR per birth: 1.03 (0.93; 1.14) (RR) 
Parity: 0 vs. +3 1.20 (1.01; 1.43) (RR)  
Parity: 1 vs. +3 1.16 (1.02; 1.33) (RR)  
Parity: 2  vs. +3 DCIS 1.12 (1.01; 1.25) (RR)  

Granström, 200888 
Design: Prospective cohort study  
Source: Second Generation Swedish 
Family Register renamed to 
Multigeneration Register linked to the 
Swedish Cancer Registry (1958–2004) to 
make the Family-Cancer Database 
(MigMed2) 

Parity: 3+ (reference group) DCIS 1.00 (1.00; 1.00) (RR)  

 DCIS comedo type 
Nulliparous (reference group): 1 (1; 1) (RR) 
Parous vs. nulliparous: 1.05 (0.77; 1.42) (RR) 
Number of births: 1 (reference group): 1 (1; 1) (RR) 
Number of births: 2 vs. 1: 0.82 (0.58; 1.15) (RR) 
Number of births: 3 vs. 1: 0.72 (0.48; 1.08) (RR) 
RR per birth: 0.96 (0.81; 1.13) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

DCIS non comedo type 
Nulliparous (reference group): 1 (1; 1) (RR) 
Parous vs. nulliparous: 0.99 (0.67; 1.46) (RR) 
Number of births: 1 (reference group): 1 (1; 1) (RR) 
Number of births: 2 vs. 1: 1.15 (0.86; 1.54) (RR) 
Number of births: 3 vs. 1: 0.99 (0.71; 1.37) (RR) 
RR per birth: 1.07 (0.95; 1.21) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

DCIS with diameter <10mm 
Nulliparous (reference group): 1 (1; 1) (RR) 
Parous vs. nulliparous: 1.46 (0.77; 2.79) (RR) 
Number of births: 1 (reference group): 1 (1; 1) (RR) 
Number of births: 2 vs. 1: 0.6 (0.38; 0.96) (RR) 
Number of births: 3 vs. 1: 0.61 (0.36; 1.03) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

RR per birth: 0.89 (0.71; 1.13) (RR) 
 DCIS with diameter >10mm 

Nulliparous (reference group): 1 (1; 1) (RR) 
Parous vs. nulliparous: 0.87 (0.61; 1.25) (RR) 
Number of births: 1 (reference group): 1 (1; 1) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

Number of births: 2 vs. 1: 1.13 (0.81; 1.6) (RR) 
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Study Comparison Groups: Estimate (95% CI) 
Number of births: 3 vs. 1: 0.82 (0.54; 1.23) (RR) 
RR per birth: 0.98 (0.83; 1.15) (RR) 

 Micro-focal DCIS 
Nulliparous (reference group): 1 (1; 1) (RR) 
Parous vs. nulliparous: 1.22 (0.73; 2.04) (RR) 
Number of births: 1 (reference group): 1 (1; 1) (RR) 
Number of births: 2 vs. 1: 1.15 (0.73; 1.82) (RR) 
Number of births: 3 vs. 1: 0.83 (0.49; 1.4) (RR) 

Wohlfahrt, 200479 
Design: Prospective cohort study 
Source: Danish Breast Cancer Registry 

RR per birth: 0.99 (0.82; 1.2) (RR) 
 



 

Table F11. Association between body composition and DCIS 
 

Study Comparison Categories of Body Mass Index, kg/m2: Estimate (95% CI) 
 Body mass index, kg/m2 

22-24.59 vs.<22: 0.55 (0.4; 0.9) (OR) 
24.6-29.02 vs.<22: 0.57 (0.4; 0.9) (OR) 

Weiss, 199664  
Design: Case control study 
Source: SEER >29.03 vs. <22: 0.41 (0.2; 0.7) (OR) 

24.3-28.3 vs. <24.3: 1.11 (0.77; 1.61) (RR) Gapstur, 199969  
Design: Prospective cohort study 
Source: IWHS 

 >28.3 vs. <24.3: 1.18 (0.82; 1.7) (RR) 

 Body mass index at age categories 
20.2-22.3  vs.<20.2 at age 18: 1.38 (0.98; 1.95) (RR) Gapstur, 199969  

Design: Prospective cohort study 
Source: IWHS 

 >22.3 vs.<20.2 at age 18: 0.73 (0.49; 1.1) (RR) 

>25 among 30-49 years old: 0.4 (0.2; 0.9) (OR) Kerlikowskec, 199765  
Design: Cross-sectional 
Source: Screening Program (CA) 

>25 among >50 years old : 1.1 (0.6;1.9) (OR) 

 Waist-to-hip ratio 
0.79-0.87 vs. <0.79: 1.09 (0.76; 1.58) (RR) Gapstur, 199969  

Design: Prospective cohort study 
Source: IWHS 

>0.87 vs. <0.79: 1.12 (0.77; 1.62) (RR) 
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Table F12. Incidence of DCIS among women with familial risk in breast cancer surveillance trials (modified from Brekelmans, 2001)89 
 

Author Sample Country Years Followup
% of DCIS/ 
All Breast 

Cancer 
n 

DCIS 
Rate of 

DCIS (%) 
Low 95% 

CI 
Upper 
95% CI 

Saetersdal, 199690 537 Norway 42.5  11 1 0.2 0 1.3 
Moller, 199691 1194 Norway 42.9 1.8 

years 
30 7 0.6 0.3 1.2 

Chart, 199792 1044 Canada 39.5/42.7 21.9 
months 

39 9 0.9 0.4 1.6 

Lalloo, 199893 1259 UK 39.1 30 
months 

23 3 0.2 0.1 0.7 

Kollias, 199894 1371 UK 41 22 
months 

21 6 0.4 0.2 1 

Tilanus-Linthorst, 200095 678 The 
Netherlands 

42.9/43.3 3.3 
years 

19 10 1.5 0.8 2.7 

Brekelmans, 199696 25,632 The 
Netherlands 

38 36 
months 

11 15 0.1 0 0.1 
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Table F13. DCIS in different populations at high risk of breast cancer 
 

Author Country Population Age Followup N DCIS %DCIS Low 95% 
CI 

Upper 
95% CI 

Komenaka, 
200497 

USA BRCA mutation carriers +family 
history  

46 (32-59 ) 7 years 22 2 9.1 2.3 30 

High family history who underwent 
prophylactic mastectomy, BRCA 
carriers 

40 ± 9  82 9 11 5.8 19.8 

High family history who underwent 
prophylactic mastectomy, non BRCA 
carriers 

44 ± 8  24 17 70.8 50.2 85.4 

Hoogerbrugg, 
200698 

The Netherlands 

High family history who underwent 
prophylactic mastectomy 

44 ± 9  106 11* 10.4 5.8 17.8 

Family history of breast cancer, 
dense mammographic breast tissue 
and/or BRCA1/2 gene carriers 
(breast cancer risk >15%) 

38 (21-70) 3 years 1,198 4 0.3 0.1 0.9 

BRCA1/2 gene mutation carriers 38 (21-70) 3 years 128 0 0.4 0 5.9 
High risk 38 (21-70) 3 years 621 4 0.6 0.2 1.7 

Brekelmans, 
200189 

The Netherlands 

Moderate risk 38 (21-70) 3 years 449 0 0.1 0 1.8 
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*occult cancer 

 



 

Table F14. Association between family history, genetic predisposition, and DCIS 
 

Study Comparison Groups: Estimate (95% CI) 
Family history of breast cancer in a first-degree relative: No (reference group): 
1 (1; 1) (RR) 

Gapstur, 199969 
Design: Prospective cohort study 
Source: IWHS Family history of breast cancer in a first-degree relative: Yes vs. no: 2.09 

(1.46; 3) (RR) 
Family history of breast cancer as least on first degree relative (mother, sister, 
or daughter): 2.4 (1.1; 4.9) (OR) 

Kerlikowskec, 199765 
Design: Cross-sectional 
Source: Screening Program (CA) Family history of breast cancer as least on first degree relative (mother, sister, 

or daughter) among >50 years old: 2.2 (1; 4.2) (OR) 
Family history of breast cancer: No (reference group): 1 (1; 1) (OR) Claus, 200171 

Design: Case control study 
Source: Cancer center Registry 
(CT) 

Family history of breast cancer: Yes vs. no: 1.48 (1.19; 1.85) (OR) 

First degree relative with breast cancer: none: 1 (1; 1) (OR) Weiss, 19964 
Design: Case control study 
Source: SEER 

First degree relative with breast cancer: at least one vs. none: 2.5 (1.5; 4.2) 
(OR) 
Single nucleotide polymorphisms: rs4415084 vs. no: 1.25 (1.05; 1.49) (OR) 
Single nucleotide polymorphisms: rs10941679 vs. none: 1.31 (1.09; 1.59) (OR) 

Stacey, 200887  
Design: Case-control study 
Source: Iceland, Sweden, Holland, 
Spain, U.S. 

Single nucleotide polymorphisms: rs1219648 vs. no: 1.05 (0.88; 1.25) (OR) 

Breast cancer family history none (reference group): 1 (1; 1) (OR) 
Breast cancer family historyfFirst degree vs. breast cancer family history none: 
1.62 (1.26; 2.09) (OR) 
Breast cancer family history mother vs. breast cancer family history none: 1.25 
(0.92; 1.7) (OR) 
Breast cancer family history sister vs. breast cancer family history none: 2.5 
(1.67; 3.74) (OR) 
Breast cancer family history daughter vs. breast cancer family history none: 
0.65 (0.16; 2.65) (OR) 
Breast cancer family history mother and sister vs. breast cancer family history 
none: 2.44 (0.83; 7.16) (OR) 
Breast cancer family history second degree vs. breast cancer family history 
none: 1.26 (0.99; 1.6) (OR) 
Breast cancer family history maternal grandmother vs. breast cancer family 
history none: 1.17 (0.72; 1.88) (OR) 
Breast cancer family history paternal grandmother vs. breast cancer family 
history none: 0.74 (0.39; 1.4) (OR) 
Breast cancer family history maternal aunt vs. breast cancer family history 
none: 1.7 (1.2; 2.42) (OR) 
Breast cancer family history paternal aunt vs. breast cancer family history 
none: 1.27 (0.88; 1.83) (OR) 
Ovarian cancer family history None (ref) : 1 (1;1) (OR) 
Ovarian cancer family history first degree vs. ovarian cancer family history 
None: 1.32 (0.71; 2.46) (OR) 
Ovarian cancer family history mother vs. ovarian cancer family history none: 
1.24 (0.59; 2.61) (OR) 
Ovarian cancer family history sister vs. ovarian cancer family history none: 
1.51 (0.5; 4.58) (OR) 
Ovarian cancer family history daughter vs. ovarian cancer family history none: 
N.A. (N.A.; N.A.) (OR) 
Ovarian cancer family history mother and sister vs. ovarian cancer family 
history none : N.A. (N.A.; N.A.) (OR) 
Ovarian cancer family history second degree vs. ovarian cancer family history 
None: 1.09 (0.56; 2.12) (OR) 
Ovarian cancer family history maternal grandmother vs. ovarian cancer family 
history none: 0.61 (0.16; 2.35) (OR) 

Claus, 200375 
Design: Case control study 
Source: Cancer center Registry 
(CT) 

Ovarian cancer family history paternal grandmother vs. ovarian cancer family 
history None: N.A. (N.A.; N.A.) (OR) 
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Table F14. Association between family history, genetic predisposition, and DCIS (continued) 
 

Study Comparison Groups: Estimate (95% CI) 
Ovarian cancer family history maternal aunt vs. ovarian cancer family history 
none: 2.58 (0.73; 9.04) (OR) 
Ovarian cancer family history paternal aunt vs. ovarian cancer family history 
none: 1.11 (0.37; 3.36) (OR) 
Breast and ovarian family history first degree vs. none: 1.51 (0.4; 5.65) (OR) 
Breast and ovarian family history second degree vs. none: 0.61 (0.15; 2.4) 
(OR) 
Breast and ovarian family history any combination vs. none: 1.11 (0.51; 2.43) 
(OR) 
Breast cancer family history first degree and relative age ≤49 vs. none: 1.88 
(1.2;2. 94) (OR) 
Breast cancer family history mother and relative age ≤49 vs. none: 1.31 (0.66; 
2.61) (OR) 
Breast cancer family history sister degree and relative age ≤49 vs. none: 2.66 
(1.44; 4.92) (OR) 
Breast cancer family history first degree and relative age >49 vs. none: 1.52 
(1.14; 2.04) (OR) 
Breast cancer family history mother and relative age >49 vs. none: 1.24 (0.89; 
1.72) (OR) 
Breast cancer family history mother and relative age >50 vs. none: 2.4 (1.43; 
4.01) (OR) 
Breast cancer family history first degree and bilateral vs. none: 2.08 (1.05; 
4.09) (OR) 
Breast cancer family history mother and bilateral vs. none: 1.8 (0.76; 4.23) 
(OR) 
Breast cancer family history sister degree and Bilateral vs. none: 2.07 (0.67; 
6.36) (OR) 
Breast cancer family history first degree and unilateral  vs. none: 1.56 (1.2; 
2.04) (OR) 
Breast cancer family history mother and unilateral vs. none: 1.19 (0.86; 1.64) 
(OR) 
Breast cancer family history sister degree and unilateral vs. none: 2.56 (1.67; 
3.92) (OR) 
Breast cancer family history any vs. none: 1.64 (1.15; 2.34) (OR) 
Breast cancer family history first degree vs. none: 2.12 (1.34; 3.4) (OR) 
Breast cancer family history ≤49 vs. none: 2.54 (1.28; 5.05) (OR) 
Breast cancer family history >49 vs. none: 1.85 (1.01; 3.39) (OR) 
Breast cancer family history mother vs. none: 1.72 (1.02; 2.9) (OR) 
Breast cancer family history Sister vs. none : 3.74 (1.5;9.35) (OR) 
Breast cancer family history mother and sister vs. none: 4.16 (0.43; 40.3) (OR) 
Breast cancer family history second degree vs. none: 1.18 (0.79; 1.74) (OR) 
Breast cancer family history none (reference group): 1 (1;1) (OR) 
Ovarian cancer family history first degree vs. ovarian cancer family history 
none: 1.34 (0.4; 4.49) (OR) 
Ovarian cancer family history second degree vs. ovarian cancer family history 
none: 1.37 (0.56; 3.38) (OR) 
Breast and ovarian family history first degree vs. none: 1.34 (0.08; 22) (OR) 
Breast and ovarian family history second degree vs. none: 1.29 (0.21;8.12) 
(OR) 
Breast and ovarian family history any combination vs. none: 1.73 (0.42; 7.19) 
(OR) 
Breast cancer family history any vs. none: 1.5 (1.16; 1.92) (OR) 
Breast cancer family history first degree vs. none: 1.46 (1.08; 1.97) (OR) 
Breast cancer family history ≤49 vs. none: 1.82 (1.03; 3.21) (OR) 
Breast cancer family history >49 vs. none: 1.36 (0.98; 1.9) (OR) 
Breast cancer family history mother vs. none: 1.02 (0.7; 1.48) (OR) 
Breast cancer family history sister vs. none: 2.24 (1.44; 3.48) (OR) 
Breast cancer family history mother and sister vs. none: 1.9 (0.55; 6.54) (OR) 
Breast cancer family history second degree vs. none: 1.31 (0.97; 1.78) (OR) 
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Table F14. Association between family history, genetic predisposition, and DCIS (continued) 
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Study Comparison Groups: Estimate (95% CI) 
Breast cancer family history none (reference group): 1 (1; 1) (OR) 
Ovarian cancer family history  First degree vs. Ovarian cancer family history 
None : 1.24 (0.6;2.54) (OR) 
Ovarian cancer family history second degree vs. ovarian cancer family history 
none: 0.94 (0.37; 2.44) (OR) 
Breast and ovarian family history first degree vs. none : 1.45 (0.32;6.51) (OR) 
Breast and ovarian family history Second degree vs. none: 0.27 (0.03; 2.4) 
(OR) 
Breast and ovarian family history any combination vs. none: 0.97 (0.39; 2.42) 
(OR) 

Thomas S. Frank, 200273 
Design: Retrospective cohort 
Source: Genetic Laboratories (UT) 

DCIS <50 years of age in Non-Ashkenazi individuals with vs. without mutations 
in BRCA1 and BRCA2: 0.69 (0.46; 1.06) (OR) 

Family history of breast cancer no (reference group): 1 (N/A; N/A) (OR) Trentham-Dietz, 200070  
Design: Case control study 
Source: Cancer Registry (WI) 

Family history of breast cancer yes vs. no: 2.68 (1.93; 3.72) (OR) 

Family history of breast cancer mother vs. no history: 1.71 (1.49; 1.97) (RR) 
Family history of breast cancer sister vs. no history: 1.56 (1.28;1.9)(RR) 

Granström, 200888 
Design: Prospective cohort study  
Source: Second Generation 
Swedish Family Register renamed 
to Multigeneration Register linked 
to the Swedish Cancer Registry 
(1958–2004) to make the Family-
Cancer Database (MigMed2) 

No family history (reference group): 1(1:1) (RR) 

 



 

Table F15. Association between blood levels of lipids, proteins, sex hormones, and mitogenes with DCIS 
 

Study Comparison Categories: Estimate (95% CI) 
 Blood lipids 

Serum cholesterol > vs. <200mg/dL: 1.66 (1.07; 2.58) (OR) 
Serum cholesterol > vs. <200mg/dL: 1.15 (0.71; 1.87) (OR) 
Serum cholesterol >236 vs. 72-166mg/dL: 1.89 (0.88; 4.08) (OR) 
Serum cholesterol 167-207 vs. 72-166mg/dL: 1.83 (0.86; 3.88) (OR) 

Elkhadrawy, 199867 
Design: Case control study 
Source: Cancer Center Registry (NY) 

Serum cholesterol 208-235 vs. 72-166mg/dL: 1.1 (0.49; 2.48) (OR) 
 Blood proteins 

Serum albumin: 3.16 (1.82; 5.51) (OR) 
Serum albumin >4.7 vs. 1.7-3.11: 9.2 (3.24; 26.14) (OR) 
Serum albumin 4.4-4.6 vs. 1.7-3.10: 9.52 (3.57; 25.4) (OR) 

Elkhadrawy, 199867 
Design: Case control study 
Source: Cancer Center Registry (NY) 

Serum albumin 4-4.3 vs. 1.7-3.9: 4.4 (1.63; 11.85) (OR) 
 Sex hormones 

DHEAS 1: 1 (1; 1) (OR) 
DHEAS 2: 0.8 (0.34; 1.87) (OR) 
DHEAS 3: 0.84 (0.35; 2.03) (OR) 
Androstenedione 1: 1 (1; 1) (OR) 
Androstenedione 2: 1.79 (0.8; 3.99) (OR) 
Androstenedione 3: 0.94 (0.41; 2.14) (OR) 
Estradiol 1: 1 (N/A; N/A) (OR) 
Estradiol 2: 1.17 (0.53; 2.57) (OR) 
Estradiol 3: 0.94 (0.4; 2.23) (OR) 
Estrone 1: 1 (N/A; N/A) (OR) 
Estrone 2: 1.83 (0.79; 4.23) (OR) 
Estrone 3: 1.02 (0.42; 2.48) (OR) 
SHBG 1: 1 (1; 1) (OR) 
SHBG 2: 0.89 (0.41; 1.91) (OR) 
SHBG 3: 1.01 (0.45; 2.3) (OR) 
Testosterone 1: 1 (1; 1) (OR) 
Testosterone 2: 1.01 (0.43; 2.38) (OR) 

Zeleniuch-Jacquotte, 200580 
Design: Nested  (New York University 
Women’s Health Study) Case control study 
Source: Women’s Health Study (NY) 

Testosterone 3: 1.14 (0.44; 2.94) (OR) 
 Mitogenes 

High risk: women with IGF-I values in the upper two control-defined 
tertiles and IGFBP-3 values in the lowest control-defined tertile : 3.7 
(1.1; 12.2) (OR) 
IGFBP-3 (ng/ml) >3,493.4 vs. <3,239.4: 0.7 (0.3; 1.7) (OR) 
IGFBP-3 (ng/ml) <3,239.4 (reference group): 1 (1; 1) (OR) 
IGFBP-3 (ng/ml) 3,239.5-3,493.4 vs. <3,239.4: 0.4 (0.2; 1) (OR) 
IGF-I (ng/ml): >175.5 vs. <121.5: 1.8 (0.7; 4.6) (OR) 
IGF-I (ng/ml): <121.5 (reference group): 1 (1; 1) (OR) 
IGF-I (ng/ml): 121.6-175.5 vs. <121.5: 2.4 (1; 5.6) (OR) 
IGF-I/IGFBP-3 ratio second vs. first tertile: 1.8 (0.8; 4.2) (OR) 
IGF-I/IGFBP-3 ratio third vs. first tertile: 1.6 (0.7; 3.8) (OR) 
Intermediate risk: all other women: 1.8 (0.6; 5.3) (OR) 

Bohlke, 199868 
Design: Case control study 
Source: Cancer Registry (MA) 

Low risk: women with IGF-I values in the lowest tertile and IGFBP-3 
values in the upper two tertiles: 1 (1; 1) (OR) 
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Table F16. Association between breast condition and DCIS 
 
 Study Comparison Groups: Estimate (95% CI) 
 Previous breast surgery among 30-49 years old 
Kerlikowskec, 199765  
Design: Cross-sectional 
Source: Screening Program (CA) 

Previous breast surgery: 1 (0.4; 2.4) (OR) 

 Previous breast surgery among >50 years old 
Kerlikowskec, 199765  
Design: Cross-sectional 
Source: Screening Program (CA) 

Previous breast surgery: 0.9 (0.4; 1.9) (OR) 

 Previous breast biopsy 
No Previous breast biopsy (reference group): 1 (1; 1) (OR) Claus, 200171 

Design: Case control study 
Source: Cancer Center Registry (CT) 

Previous breast biopsy: yes vs. no: 3.56 (2.86; 4.43) (OR) 

No Previous breast biopsy (reference group): 1 (1; 1) (OR) Weiss, 199664 
Design: Case control study 
Source: SEER 

Previous breast biopsy: yes vs. no: 1.86 (1.1; 3.2) (OR) 

 Premenopausal women 
Fatty vs. scattered: 0.29 (0.04; 2.24) (RR) 
Scattered density (reference group): 1 (1; 1) (RR) 
Heterogeneous vs. scattered: 2.06 (1.39; 3.05) (RR) 

MacKenzie, 200758 
Design: Prospective cohort study 
Source: Screening Program (NH) 

Extreme vs. scattered: 2.4 (1.47; 3.91) (RR) 
 Postmenopausal women 

Fatty vs. scattered: 0.58 (0.37; 0.93) (RR) 
Scattered density (reference group): 1 (1; 1) (RR) 
Heterogeneous vs. scattered: 1.41 (1.12; 1.78) (RR) 

MacKenzie, 200758 
Design: Prospective cohort study 
Source: Screening Program (NH) 

Extreme vs. scattered: 1.49 (0.93; 2.37) (RR) 
 Benign breast disease 

No Benign breast disease (reference group): 1 (N/A; N/A) 
(OR) 

Trentham-Dietz, 200070  
Design: Case control study 
Source: Cancer Registry (WI) Benign breast disease: 1.88 (1.32; 2.68) (OR) 
 

F-63 



 

Table F17. Association between behavioral risk factors and DCIS 
 

Study Comparison Groups: Estimate (95% CI) 
 Diet: Alcohol intake 

>4g/d: vs. 0: 0.86 (0.57; 1.29) (RR) Gapstur, 199969  
Design: Prospective cohort study 
Source: IWHS 

<4g/d: vs. 0: 1.19 (0.84; 1.69) (RR) 

<39 (g/week) vs. none: 1.31 (0.84; 2.05) (OR) Trentham-Dietz, 200070  
Design: Case control study 
Source: Cancer Registry (WI) 

39-90 (g/week) vs. none: 1.68 (1.01; 2.79) (OR) 
≥91(g/week) vs. none: 1.82 (1.07; 3.08) (OR) 

Claus, 200171  
Design: Case control study 
Source: Cancer center Registry 
(CT) 

Ever drink: Yes vs. no: 0.98 (0.78; 1.23) (OR) 

 Diet: Daily beta -carotene intake 
Quartile 4 (>258 kIU) vs.1 (<760 kIU): 0.54 (0.35; 0.84) (OR) 
Quartile 2 (760-149 kIU) vs.1 (<760 kIU): 1.03 (0.71; 1.48) (OR) 

Trentham-Dietz, 200070  
Design: Case control study 
Source: Cancer Registry (WI) Quartile 3 (150-258 kIU) vs.1 (<760 kIU): 1.13 (0.79; 1.61) (OR) 
 Average hours/week of exercise activity (10 years before reference date), 

no family history 
Activity only at other ages vs. no activity, at any age: 0.62 (0.39; 0.99) (OR) 
<1 hour/week vs. no activity, at any age: 0.7 (0.44; 1.13) (OR) 
1-4 hours/week vs. no activity, at any age: 0.61 (0.42; 0.9) (OR) 

Patel, 200378  
Design: Case control study 
Source: SEER +WCRES 

>4 hours/week vs. no activity, at any age: 0.43 (0.26; 0.69) (OR) 
 Average hours/week of exercise activity 10 years after menarche 

Activity only at other ages vs. no activity, at any age: 0.72 (0.5; 1.05) (OR) 
<1 hour/week vs. no activity, at any age: 0.55 (0.35; 0.89) (OR) 
1-4 hours/week vs. no activity, at any age: 0.71 (0.48; 1.06) (OR) 

Patel, 200378  
Design: Case control study 
Source: SEER +WCRES 

>4 hours/week vs. no activity, at any age: 0.58 (0.36; 0.91) (OR) 
 Average hours/week of exercise activity 10 years before reference date 

Activity only at other ages vs. no activity, at any age: 0.68 (0.44; 1.06) (OR) 
<1 hour/week vs. no activity, at any age: 0.75 (0.48; 1.16) (OR) 
1-4 hours/week vs. no activity, at any age: 0.61 (0.43; 0.87) (OR) 

Patel, 200378  
Design: Case control study 
Source: SEER +WCRES 

>4 hours/week vs. no activity, at any age: 0.52 (0.33;0.8) (OR) 
 Average hours/week of exercise activity age 20-34 

Activity only at other ages vs. no activity, at any age: 0.69 (0.47; 1) (OR) 
<1 hour/week vs. no activity, at any age: 0.69 (0.45; 1.06) (OR) 
1-4 hours/week vs. no activity, at any age: 0.59 (0.39; 0.88) (OR) 

Patel, 200378  
Design: Case control study 
Source: SEER +WCRES 

>4 hours/week vs. no activity, at any age: 0.63 (0.36; 1.11) (OR) 
 Average hours/week of exercise activity (10 years after menarche), no 

family history 
Activity only at other ages vs. no activity, at any age: 0.72 (0.48; 1.07) (OR) 
<1 hour/week vs. no activity, at any age: 0.46 (0.28; 0.77) (OR) 
1-4 hours/week vs. no activity, at any age: 0.69 (0.45; 1.06) (OR) 

Patel, 200378  
Design: Case control study 
Source: SEER +WCRES 

>4 hours/week vs. no activity, at any age: 0.48 (0.29; 0.78) (OR) 
 Average hours/week of lifetime exercise activity 

<1 hour/week vs. none: 0.66 (0.46; 0.94) (OR) 
1-4 hours/week vs. none: 0.66 (0.46; 0.94) (OR) 

Patel, 200378  
Design: Case control study 
Source: SEER +WCRES >4 hours/week vs. none: 0.64 (0.42; 0.96) (OR) 
 Average hours/week of lifetime exercise activity, no family history 

<1 hour/week vs. none: 0.66 (0.45; 0.97) (OR) 
1-4 hours/week vs. none: 0.6 (0.41; 0.88) (OR) 

Patel, 200378  
Design: Case control study 
Source: SEER +WCRES >4 hours/week vs. none: 0.53 (0.34; 0.82) (OR) 
 Average MET hours/week of lifetime exercise activity 

>0-3.0 vs. none: 0.7 (0.48; 1.03) (OR) 
>3.0-8.0 vs. none: 0.65 (0.44; 0.96) (OR) 
>8.0-16.0 vs. none: 0.61 (0.41; .92) (OR) 
>16.0-32.0 vs. none: 0.63 (0.4; 0.98) (OR) 

Patel, 200378  
Design: Case control study 
Source: SEER +WCRES 

>32.0 vs. none: 0.65 (0.39; 1.08) (OR) 
 Ever exercise activity 
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Table F17. Association between behavioral risk factors and DCIS (continued) 
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Study Comparison Groups: Estimate (95% CI) 
Patel, 200378  
Design: Case control study 
Source: SEER +WCRES 

Yes vs. no: 0.65 (0.48; 0.9) (OR) 

 Smoking 
Claus, 200171  
Design: Case control study 
Source: Cancer center Registry (CT) 

Ever smoke: Yes vs. no: 1.01 (0.82; 1.26) (OR) 

 



 

Table F18. Association between nonsteroidal anti-inflammatory agents and DCIS 
 
Study Comparison Categories: Estimate (95% CI) 

Aspirin nonuse  (reference group): 1 (1; 1) (RR) 
Aspirin <1/week vs. nonuse: 0.57 (0.35; 0.94) (RR) 
Aspirin 1/week vs. nonuse: 1.22 (0.61; 2.44) (RR) 
Aspirin 2-5/week vs. nonuse: 0.52 (0.28; 0.95) (RR) 
Aspirin 6+/week vs. nonuse: 0.52 (0.3; 0.9) (RR) 
NSAID use: nonuse (reference group): 1 (1; 1) (RR) 
NSAID use: <1 per week vs. nonuse: 1.35 (0.83; 2.21) (RR) 
NSAID use: 2-5 per week vs. nonuse: 0.67 (0.29; 1.56) (RR) 

Johnson  Year: 200774  
Design: Prospective cohort study 
Source: IWHS 

NSAID use: 6+ per week vs. nonuse: 1.28 (0.77; 2.13) (RR) 
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Table F19. Cumulative crude incidence (%) of DCIS among women in the United States 
 

Study DCIS Years of Events, Cumulative Incidence, % 
Kreger, 19917 
Year of the study: 1948-1986 
Data source: Framingham Heart 
Study 

Methods to diagnose DCIS: N/S 
Inclusion age: 30-62 
DCIS cases: 2 

Years of events: 1948-1986 
Cumulative incidence in 1948-1986: 0.07% 

Evans, 199718 
Year of the study: 1989-1995 
Data source: Susan G. Komen 
Breast Center at Baylor 
University Medical Center 

Methods to diagnose DCIS: 
Mammography 
Inclusion age: All ages 
DCIS cases: 462 

Years of events: 1989-1996 
Cumulative incidence from January 1, 1989 
to December 31, 1995: 12.40% 

Lewis, 19752  
Year of the study: N/S 
Data source: Medical College of 
Wisconsin, Milwaukee 

Methods to diagnose DCIS: 
Screening, which included a 
physical examination by trained 
technologists, thermography and 
xeromammography 
Inclusion age: N/S 
DCIS cases: 8 

Years of events: 1975 
Cumulative incidence for first 4,500 women 
who were screened in 1975: 0.18% 

Schwartz, 19763 
Year of the study: 1973-1975 
Data source: Breast Diagnostic 
Center at Jefferson Medical 
College 

Methods to diagnose DCIS: 
Clinical examination, 
xeroradiography, thermography 
Inclusion age: All ages 
DCIS cases: 6 

Years of events: 1973-1975 
Cumulative incidence over 18 months: 
0.04% 

Feig, 19774 
Year of the study: Unknown 
Data source: Breast Diagnostic 
Center, Thomas Jefferson 
University Hospital in 
Philadelphia, Pennsylvania 

Methods to diagnose DCIS: 
Clinical exam, mammography 
Inclusion age: 45-64 
DCIS cases: 14 

Years of events: N/S 
Cumulative incidence (time of the studies 
was not given): 0.09% 

Patchefsky, 19775 
Year of the study: 1973-1976 
Data source: Thomas Jefferson 
University Hospital 

Methods to diagnose DCIS: 
Mammography, thermography, 
and physical examination 
Inclusion age: 45-64 
DCIS cases: 13 

Years of events: 1973-1976 
Cumulative incidence from December 1973 
through June 30, 1976: 0.07% 

Curpen, 199512 
Year of the study: 1985-1994 
Data source: Mobile van 
screening program 

Methods to diagnose DCIS: 
Mammogram  
Inclusion age: 40-64 
DCIS cases: 57 

Years of events: 1985-1994 
Cumulative incidence from April 1985 to 
June 1994: 0.46% 

MacKenzie, 200758 
Year of the study: 1994-2001 
Data source: New Hampshire 
mammography registry 

Methods to diagnose DCIS: 
Mammography 
Inclusion age: ≥40 
DCIS cases: 265 

Years of events: 1996-2000 
Cumulative incidence from June 1996 to July 
2000: 0.35% 

MacKenzie, 200758 
Year of the study: 1996-2000 
Data source: Vermont 
mammography registry 

Methods to diagnose DCIS: 
Mammography 
Inclusion age: ≥40 
DCIS cases: 307 

Years of events: 1994-2001 
Cumulative incidence from January 1994 to 
December 2001: 0.37% 

Gill, 200651 
Year of the study: 1993-2000 
Data source: Hawaii component 
of the Multiethnic Cohort 

Methods to diagnose DCIS: 
Mammogram 
Inclusion age: All ages 
DCIS cases: 119 

Years of events: 1993-1996 
Cumulative incidence from the time between 
cohort entry and December 2000: 0.10% 

Kerlikowske, 200759 
Year of the study: 1993-2003 
Data source: Breast Cancer 
Surveillance Consortium: San 
Francisco Mammography 
Registry, Group Health's Breast 
Cancer Surveillance, Colorado 
Mammography Advocacy 
Project, Vermont Breast Cancer 
Surveillance System, New 

Methods to diagnose DCIS: 
Mammography 
Inclusion age: ≥30 
DCIS cases: 550 

Years of events: 1993-2003 
Cumulative incidence from January 1993 to 
December 2003: 0.18% 
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Table F19. Cumulative crude incidence (%) of DCIS among women in the United States (continued)  
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Study DCIS Years of Events, Cumulative Incidence, % 
Hampshire Mammography 
Network, Carolina Mammography 
Registry, New Mexico, 
Mammography Registry 
Ernster, 200230 
Year of the study: 1996-1997 
Data source: Breast Cancer 
Surveillance Consortium 
mammography registries located 
in Colorado, New Hampshire, 
New Mexico, North Carolina, San 
Francisco (CA), Vermont and 
western Washington State 

Methods to diagnose DCIS: 
Mammography 
Inclusion age: 40-84 
DCIS cases: 591 

Years of events: 1996-1998 
Cumulative incidence among screening 
mammography examinations from January 
1996 to December 1997: 0.09% 

Nekhlyudov, 200649 
Year of the study: 1992- 2000, 
Data source: The Department of 
Ambulatory Care and Prevention, 

Methods to diagnose DCIS: 
mammography 
Inclusion age: Not specified 
DCIS cases: 510 

Years of events: 1992-2000 
Incidence per 100,000 person-years for 8 
years of the study: 5556.60% 

Weaver, 200652 
Year of the study: 1996-2001 
Data source: Breast Cancer 
Surveillance Consortium - only 
the 5 registries that collect both 
pathology data and cancer 
registry data were included 

Methods to diagnose DCIS: 
Mammogram 
Inclusion age: 40-89 
DCIS cases: 1672 

Years of events: 1996-2001 
Cumulative incidence from 1996-2001: 
0.10% 

Kerlikowske, 200547 
Year of the study: 1986-2001 
Data source: San Francisco 
Mammography Registry 

Methods to diagnose DCIS: 
Mammography 
Inclusion age: ≥40 
DCIS cases: 493 

Years of events: 1986-2001 
Cumulative incidence from January 1986 to 
December 2001: 0.48% 

 



 

Table F20. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females 
 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Years of the events: 1986-2001 
Race: Non-Hispanic white 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1986 to 
December 2001: 
1.7 (1.5; 1.9) 
Years of the events: 1986-2001 
Race: Chinese 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1986 to 
December 2001: 
1.6 (1.3; 2.1) 

Kerlikowske, 200547 
Year of the study: 1986-2001 
Data source: San Francisco 
Mammography Registry 

DCIS cases: 2 Inclusion age: ≥40 
Adjustment: Adjusted for age, 
previous mammogram, family history 
of breast cancer, age at live birth, 
and BMI 

Years of the events: 1986-2001 
Race: Filipino 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1986 to 
December 2001: 
1.7 (1.3; 2.5) 

DCIS cases: 6 Inclusion age: 30-39
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 30-39 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 1 (N/A; N/A) 

DCIS cases: 19 Inclusion age: 30-39
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 30-39 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 0.5 (N/A; N/A) 

DCIS cases: 24 Inclusion age: 40-49
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 40-49 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 1.211 (N/A; N/A) 

DCIS cases: 106 Inclusion age: 40-
49 
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 40-49 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 0.776 (N/A; N/A) 

DCIS cases: 17 Inclusion age: 50-59
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 50-59 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 
1.24 (N/A; N/A) 

Kerlikowske, 200027 
Year of the study: April 1985 - 
November 
Data source: Mammography 
registries in nine states 

DCIS cases: 102 Inclusion age: 50-
59 
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 50-59 
Cumulative incidence from April 1985 to 

F-69 



 
Table F20. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

November 1997 per 1,000 mammograms 
1.05 (N/A; N/A) 

DCIS cases: 23 Inclusion age: 60-69
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 60-69 
Cumulative incidence from April 1985 to 
November 1997 per 1000 mammograms: 
2.042 (N/A; N/A) 

DCIS cases: 88 Inclusion age: 60-69
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 60-69 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 1.31 (N/A; N/A) 

DCIS cases: 2 Inclusion age: ≥50 
Adjustment: Adjusted by setting and 
screening cycle 

Years of the events: First screening 
mammogram, 1996-1999 
Race: All 
Age: All 
Cumulative incidence over 3 years per 
1,000 screening mammograms adjusted 
by setting and screening cycle: 1.5 (1.2; 
1.8) 

Smith-Bindman, 200545 
Year of the study: 1996-1999 
Data source: Breast Cancer 
Surveillance Consortium with 
mammography registries in San 
Francisco (California), Colorado, 
New Hampshire, New Mexico, 
North Carolina, Western 
Washington and Vermont DCIS cases: 1 Inclusion age: ≥50 

Adjustment: Adjusted by setting and 
screening cycle 

Years of the events: Subsequent 
screening mammogram, 1996-1999 
Race: All 
Age: All 
Cumulative incidence over 3 years per 
1,000 screening mammograms adjusted 
by setting and screening cycle: 0.83 
(0.77; 0.9) 
Years of the events: 1997 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 0.9 (N/A; N/A) 
Years of the events: 1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1 (N/A; N/A) 
Years of the events: 1999 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.2 (N/A; N/A) 
Years of the events: 2000 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.5 (N/A; N/A) 

Kerlikowske, 200757 
Year of the study: 1997-2004 
Data source: 4 Breast Cancer 
Surveillance Consortium 
mammography registries: San 
Francisco Mammography 
Registry, Group Health's Breast 
Cancer Surveillance Project, 
Vermont Breast Cancer 
Surveillance System, and New 
Hampshire Mammography 
Network 

DCIS cases: 1 Inclusion age: 50-69
Adjustment: Crude 

Years of the events: 2001 
Race: All 
Age: All 
Cumulative incidence per 1,000 
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Table F20. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

mammograms from January 1997 to 
December 2003: 1.3 (N/A; N/A) 
Years of the events: 2002 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.3 (N/A; N/A) 
Years of the events: 2003 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.2 (N/A; N/A) 
Years of the events: 2004 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.7 (N/A; N/A) 
Years of the events: 1996-1999 
Race: All 
Age: 50-54 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.3 (0.7; 2.1) 

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: 55-59 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 0.63 (0.2; 1.6) 
Years of the events: 1996-1999 
Race: All 
Age: 60-64 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 2.4 (1.2; 4.1) 
Years of the events: 1996-1999 
Race: All 
Age: ≥65 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 2 (1.3; 3.1) 

Smith-Bindman, 200332 
Year of the study: 1996-1999 
Data source: Breast Cancer 
Surveillance Consortium 
consisting of mammography 
registries from San Francisco, 
California; Colorado; New 
Hampshire; New Mexico; North 
Carolina; Seattle, Washington; 
Vermont 

DCIS cases: 2 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: All 
Cumulative incidence age-adjusted to a 
standard age distribution per 1,000 
screening mammograms from January 
1996 to December 1999: 1.5 (1.2; 1.8) 

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: 50-54 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.3 (0.9; 1.7) 

Smith-Bindman, 200332 
Year of the study: 1996-1999 
Data source: National Breast and 
Cervical Cancer Early Detection 
Program  

DCIS cases: 2 Inclusion age: ≥50 Years of the events: 1996-1999 
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Table F20. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Adjustment: Adjusted to a standard 
age distribution 

Race: All 
Age: 55-59 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 2.1 (1.4; 2.7) 

DCIS cases: 3 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: 60-64 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 3 (2.1; 3.8) 
Years of the events: 1996-1999 
Race: All 
Age: ≥65 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.7 (0.6; 2.8) 

DCIS cases: 2 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: All 
Cumulative incidence age-adjusted to a 
standard age distribution per 1,000 
screening mammograms from January 
1996 to December 1999: 1.9 (1.7; 2.2) 
Years of the events: 1996-1999 
Race: All 
Age: 50-54 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 0.77 (0.6; 0.9) 
Years of the events: 1996-1999 
Race: All 
Age: 55-59 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 0.73 (0.6; 0.9) 
Years of the events: 1996-1999 
Race: All 
Age: 60-64 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 0.96 (0.8; 1.2) 
Years of the events: 1996-1999 
Race: All 
Age: ≥65 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1 (0.9; 1.2) 

Smith-Bindman, 200332 
Year of the study: 1996-1999 
Data source: Breast Cancer 
Surveillance Consortium 
consisting of mammography 
registries from San Francisco, 
California; Colorado; New 
Hampshire; New Mexico; North 
Carolina; Seattle, Washington; 
Vermont 

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: All 
Cumulative incidence age-adjusted to a 
standard age distribution per 1,000 
screening mammograms from January 
1996 to December 1999: 0.83 (0.77; 0.9) 

Smith-Bindman, 200332 
Year of the study: 1996-1999 
Data source: National Breast and 

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: 50-54 
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Table F20. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.1 (0.86; 1.3) 
Years of the events: 1996-1999 
Race: All 
Age: 55-59 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.1 (0.83; 1.3) 
Years of the events: 1996-1999 
Race: All 
Age: 60-64 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.2 (0.93; 1.5) 

DCIS cases: 2 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: ≥65 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.6 (1; 2.1) 

Cervical Cancer Early Detection 
Program  

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: All 
Cumulative incidence age-adjusted to a 
standard age distribution per 1,000 
screening mammograms from January 
1996 to December 1999: 1.2 (1.1; 1.3) 
Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.54 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1998: 0.74 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1999: 1 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2000: 1.31 (N/A; N/A) 

Ernster, 200230 
Year of the study: 1996-1997 
Data source: Breast Cancer 
Surveillance Consortium 
mammography registries located 
in Colorado, New Hampshire, New 
Mexico, North Carolina, San 
Francisco (CA), Vermont and 
western Washington state 

DCIS cases: 1 Inclusion age: 40-84
Adjustment: Crude 

Years of the events: 1996-1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2001: 0.81 (N/A; N/A) 
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Table F20. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2002: 0.57 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2003: 0.66 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2004: 1.04 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2005: 0.97 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2006: 0.76 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.56 (0.41;0.7) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.68 (0.52; 0.85) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 1.03 (0.83; 1.23) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 1.07 (0.87; 1.27) 
Years of the events: 1996-1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
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Table F20. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

F-75 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

mammograms from January 1996 to 
December 1997: 0.78 (0.6; 0.95) 
Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.08 (0.02; 0.13) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.09 (0.03; 0.15) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.19 (0.11; 0.28) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.22 (0.13; 0.31) 

DCIS cases: 0 Inclusion age: 40-84
Adjustment: Crude 

Years of the events: 1996-1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.13 (0.05; 0.2) 
Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.63 (0.48; 0.79) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.77 (0.6; 0.95) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 1.22 (1; 1.44) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 1.28 (1.06; 1.51) 

DCIS cases: 1 Inclusion age: 40-84
Adjustment: Crude 

Years of the events: 1996-1998 
Race: All 



 
Table F20. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Age: All 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.9 (0.72; 1.09) 
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Table F21. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females 
 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Years of the events: 1986-2001 
Race: Non-Hispanic white 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1986 to 
December 2001: 
1.7 (1.5; 1.9) 
Years of the events: 1986-2001 
Race: Chinese 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1986 to 
December 2001: 
1.6 (1.3; 2.1) 

Kerlikowske, 200547 
Year of the study: 1986-2001 
Data source: San Francisco 
Mammography Registry 

DCIS cases: 2 Inclusion age: ≥40 
Adjustment: Adjusted for age, 
previous mammogram, family history 
of breast cancer, age at live birth, 
and BMI 

Years of the events: 1986-2001 
Race: Filipino 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1986 to 
December 2001: 
1.7 (1.3; 2.5) 

DCIS cases: 6 Inclusion age: 30-39
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 30-39 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 1 (N/A; N/A) 

DCIS cases: 19 Inclusion age: 30-39
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 30-39 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 0.5 (N/A; N/A) 

DCIS cases: 24 Inclusion age: 40-49
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 40-49 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 1.211 (N/A; N/A) 

DCIS cases: 106 Inclusion age: 40-
49 
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 40-49 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 0.776 (N/A; N/A) 

DCIS cases: 17 Inclusion age: 50-59
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 50-59 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 
1.24 (N/A; N/A) 

Kerlikowske, 200027 
Year of the study: April 1985 - 
November 
Data source: Mammography 
registries in nine states 

DCIS cases: 102 Inclusion age: 50-
59 
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 50-59 
Cumulative incidence from April 1985 to 
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Table F21. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

November 1997 per 1,000 mammograms 
1.05 (N/A; N/A) 

DCIS cases: 23 Inclusion age: 60-69
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 60-69 
Cumulative incidence from April 1985 to 
November 1997 per 1000 mammograms: 
2.042 (N/A; N/A) 

DCIS cases: 88 Inclusion age: 60-69
Adjustment: Adjusted for family 
history of breast cancer and age  

Years of the events: 1985-1997 
Race: All 
Age: 60-69 
Cumulative incidence from April 1985 to 
November 1997 per 1,000 
mammograms: 1.31 (N/A; N/A) 

DCIS cases: 2 Inclusion age: ≥50 
Adjustment: Adjusted by setting and 
screening cycle 

Years of the events: First screening 
mammogram, 1996-1999 
Race: All 
Age: All 
Cumulative incidence over 3 years per 
1,000 screening mammograms adjusted 
by setting and screening cycle: 1.5 (1.2; 
1.8) 

Smith-Bindman, 200545 
Year of the study: 1996-1999 
Data source: Breast Cancer 
Surveillance Consortium with 
mammography registries in San 
Francisco (California), Colorado, 
New Hampshire, New Mexico, 
North Carolina, Western 
Washington and Vermont DCIS cases: 1 Inclusion age: ≥50 

Adjustment: Adjusted by setting and 
screening cycle 

Years of the events: Subsequent 
screening mammogram, 1996-1999 
Race: All 
Age: All 
Cumulative incidence over 3 years per 
1,000 screening mammograms adjusted 
by setting and screening cycle: 0.83 
(0.77; 0.9) 
Years of the events: 1997 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 0.9 (N/A; N/A) 
Years of the events: 1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1 (N/A; N/A) 
Years of the events: 1999 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.2 (N/A; N/A) 
Years of the events: 2000 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.5 (N/A; N/A) 

Kerlikowske, 200757 
Year of the study: 1997-2004 
Data source: 4 Breast Cancer 
Surveillance Consortium 
mammography registries: San 
Francisco Mammography 
Registry, Group Health's Breast 
Cancer Surveillance Project, 
Vermont Breast Cancer 
Surveillance System, and New 
Hampshire Mammography 
Network 

DCIS cases: 1 Inclusion age: 50-69
Adjustment: Crude 

Years of the events: 2001 
Race: All 
Age: All 
Cumulative incidence per 1,000 
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Table F21. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

mammograms from January 1997 to 
December 2003: 1.3 (N/A; N/A) 
Years of the events: 2002 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.3 (N/A; N/A) 
Years of the events: 2003 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.2 (N/A; N/A) 
Years of the events: 2004 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1997 to 
December 2003: 1.7 (N/A; N/A) 
Years of the events: 1996-1999 
Race: All 
Age: 50-54 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.3 (0.7; 2.1) 

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: 55-59 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 0.63 (0.2; 1.6) 
Years of the events: 1996-1999 
Race: All 
Age: 60-64 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 2.4 (1.2; 4.1) 
Years of the events: 1996-1999 
Race: All 
Age: ≥65 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 2 (1.3; 3.1) 

Smith-Bindman, 200332 
Year of the study: 1996-1999 
Data source: Breast Cancer 
Surveillance Consortium 
consisting of mammography 
registries from San Francisco, 
California; Colorado; New 
Hampshire; New Mexico; North 
Carolina; Seattle, Washington; 
Vermont 

DCIS cases: 2 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: All 
Cumulative incidence age-adjusted to a 
standard age distribution per 1,000 
screening mammograms from January 
1996 to December 1999: 1.5 (1.2; 1.8) 

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: 50-54 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.3 (0.9; 1.7) 

Smith-Bindman, 200332 
Year of the study: 1996-1999 
Data source: National Breast and 
Cervical Cancer Early Detection 
Program  

DCIS cases: 2 Inclusion age: ≥50 Years of the events: 1996-1999 
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Table F21. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Adjustment: Adjusted to a standard 
age distribution 

Race: All 
Age: 55-59 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 2.1 (1.4; 2.7) 

DCIS cases: 3 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: 60-64 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 3 (2.1; 3.8) 
Years of the events: 1996-1999 
Race: All 
Age: ≥65 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.7 (0.6; 2.8) 

DCIS cases: 2 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: All 
Cumulative incidence age-adjusted to a 
standard age distribution per 1,000 
screening mammograms from January 
1996 to December 1999: 1.9 (1.7; 2.2) 
Years of the events: 1996-1999 
Race: All 
Age: 50-54 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 0.77 (0.6; 0.9) 
Years of the events: 1996-1999 
Race: All 
Age: 55-59 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 0.73 (0.6; 0.9) 
Years of the events: 1996-1999 
Race: All 
Age: 60-64 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 0.96 (0.8; 1.2) 
Years of the events: 1996-1999 
Race: All 
Age: ≥65 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1 (0.9; 1.2) 

Smith-Bindman, 200332 
Year of the study: 1996-1999 
Data source: Breast Cancer 
Surveillance Consortium 
consisting of mammography 
registries from San Francisco, 
California; Colorado; New 
Hampshire; New Mexico; North 
Carolina; Seattle, Washington; 
Vermont 

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: All 
Cumulative incidence age-adjusted to a 
standard age distribution per 1,000 
screening mammograms from January 
1996 to December 1999: 0.83 (0.77; 0.9) 

Smith-Bindman, 200332 
Year of the study: 1996-1999 
Data source: National Breast and 

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: 50-54 
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Table F21. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.1 (0.86; 1.3) 
Years of the events: 1996-1999 
Race: All 
Age: 55-59 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.1 (0.83; 1.3) 
Years of the events: 1996-1999 
Race: All 
Age: 60-64 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.2 (0.93; 1.5) 

DCIS cases: 2 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: ≥65 
Cumulative incidence per 1,000 
screening mammograms from January 
1996 to December 1999: 1.6 (1; 2.1) 

Cervical Cancer Early Detection 
Program  

DCIS cases: 1 Inclusion age: ≥50 
Adjustment: Adjusted to a standard 
age distribution 

Years of the events: 1996-1999 
Race: All 
Age: All 
Cumulative incidence age-adjusted to a 
standard age distribution per 1,000 
screening mammograms from January 
1996 to December 1999: 1.2 (1.1; 1.3) 
Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.54 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1998: 0.74 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1999: 1 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2000: 1.31 (N/A; N/A) 

Ernster, 200230 
Year of the study: 1996-1997 
Data source: Breast Cancer 
Surveillance Consortium 
mammography registries located 
in Colorado, New Hampshire, New 
Mexico, North Carolina, San 
Francisco (CA), Vermont and 
western Washington state 

DCIS cases: 1 Inclusion age: 40-84
Adjustment: Crude 

Years of the events: 1996-1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2001: 0.81 (N/A; N/A) 
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Table F21. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2002: 0.57 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2003: 0.66 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2004: 1.04 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2005: 0.97 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 2006: 0.76 (N/A; N/A) 
Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.56 (0.41;0.7) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.68 (0.52; 0.85) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 1.03 (0.83; 1.23) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 1.07 (0.87; 1.27) 
Years of the events: 1996-1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
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Table F21. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

F-83 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

mammograms from January 1996 to 
December 1997: 0.78 (0.6; 0.95) 
Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.08 (0.02; 0.13) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.09 (0.03; 0.15) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.19 (0.11; 0.28) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.22 (0.13; 0.31) 

DCIS cases: 0 Inclusion age: 40-84
Adjustment: Crude 

Years of the events: 1996-1998 
Race: All 
Age: All 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.13 (0.05; 0.2) 
Years of the events: 1996-1998 
Race: All 
Age: 40-49 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.63 (0.48; 0.79) 
Years of the events: 1996-1998 
Race: All 
Age: 50-59 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.77 (0.6; 0.95) 
Years of the events: 1996-1998 
Race: All 
Age: 60-69 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 1.22 (1; 1.44) 
Years of the events: 1996-1998 
Race: All 
Age: 70-84 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 1.28 (1.06; 1.51) 

DCIS cases: 1 Inclusion age: 40-84
Adjustment: Crude 

Years of the events: 1996-1998 
Race: All 



 
Table F21. Cumulative incidence of DCIS per 1,000 mammograms among U.S. females (continued) 

Study DCIS, Control for Bias 
Patient Subpopulations and 

Cumulative Incidence per 1,000 
Mammograms (95% CI) 

Age: All 
Cumulative incidence per 1,000 
mammograms from January 1996 to 
December 1997: 0.9 (0.72; 1.09) 
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Table F22. BRCA-associated DCIS detected with MIR screening in prospective case-series (modified from 
Hagen, 2007)99 
 

Author Country Population Age N Follo
wup 

DC
IS 

% 
DCIS 

Low 
95% 
CI 

Uppe
r 95% 

CI 
Kuhl, 2000100 German

y 
High risk women 
including mutation 
carriers 

39 (18–
65) 

192 1 year 0 0.3 0 4 

Warner, 
2001101 

Canada High risk women 
including mutation 
carriers 

43 (26-
59) 

196  0 0.3 0 3.9 

Podo, 
2002102 

Italy High risk women 
including mutation 
carriers 

46 (25-
77) 

105  1 1 0.1 6.4 

Kriege, 
2004103 

The 
Netherla
nds 

High risk women 
including mutation 
carriers 

40 (19-
72) 

1,909 2.9 
years 

1 0.1 0 0.4 

Warner, 
2004104 

Canada Mutation carriers 47 (26-
65) 

236  0 0.2 0 3.3 

Leach, 
200541 

UK High risk women 
including mutation 
carriers 

40 (31-
55) 

649  1 0.2 0 1.1 

Hagen, 
200799 

Norway  BRCA1/2 mutation 
carriers 

41 (18–
79) 

491 0.5 
years 

3 0.6 0.2 1.9 

Hartman, 
2004105 

USA BRCA1 or BRCA2 
mutations or women with 
a >10% risk of 
developing breast 
carcinoma at 10 years, 
as estimated by the 
Claus model 

42.5 (27-
72) 

41  1 2.4 0.3 15.4 

 



 

Table F23. The role of MRI in DCIS 
 

Study / Sampling / Patients Outcome 
Treatment 
The plan of care before MRI was local excision (either 
lumpectomy or reexcision). Change in management 
based on MRI findings: 7/28 (25%) 
Biopsy 
Ipsilateral cancer 
Additional biopsies performed for ipsilateral lesions 
were performed in 2 patients who had lesions detected 
by MRI directed ultrasound. They underwent biopsies 
localized by ultrasound and were found to have DCIS. 
Contralateral biopsies were performed in 2 (7%) 
patients for lesions detected by MRI. One patient had a 
lesion that was positive for DCIS while one was 
negative for malignancy. 
Contralateral biopsy 
Contralateral cancer  
Contralateral biopsies were performed in 2 patients for 
lesions detected by MRI. One patient had a lesion that 
was positive for DCIS while one was negative for 
malignancy 

Chung, 2005106 
Design: Case-series 
Evidence: III 
Sample: 28 
MRI: MRI studies were performed with the patient prone in 
a 1.5 T magnet (Quantum; Siermens. Erlangen, Germany) 
using a dedicated surface breast coil and bilateral scans 
were obtained after intravenous injection of 0.1 mmol per 
kilogram of body weight of gadodiainidc (Oinnipaque: 
Aniersham. Princeton. NJ) 
Source: Saul and Joyce Brandman Breast Center, 
Cedars-Sinai Medical Center, Los Angeles, California 
Inclusion: Retrospective review of these 54 patients with 
DCIS constituting at least 50 per cent of their disease who 
underwent breast MRI from January 2003 to November 
2004 in Saul and Joyce Brandman Breast Center  
Exclusion: NR 
DCIS: DCIS was diagnosed as “abnormality on 
mammogram“ (25 patients), 23 presented with either a 
palpable mass or bloody nipple discharge on clinical 
exam;  5 patients had lesions that were detected by MRI 
screening; 1 patient presented with DCIS discovered 
incidentally on pathology examination of a breast 
reduction specimen 
Patients: In patients with pure DCIS (28), 10 of the 
tumors were <1 cm in size. 8 patients had lesions 
estimated between 1 and 3 cm in size, and 10 patients 
were found to have tumors greater than 3 cm (8 of which 
were extensive, multifocal lesions). 
Age: 52; Range: 38-73 

Diagnosis 
DCIS 
6 false-negative cases, 5 of which were found to be 
positive for DCIS at the margins of the biopsy cavity 

Solin, 2008107 
Design: Case-series 
Evidence: III 
Sample: 136 
MRI: MRI methodology as previously described 
Source: The Hospital of the University of Pennsylvania 
(Philadelphia, PA)  
Inclusion: Women who underwent breast-conservation 
treatment including definitive breast irradiation for stage 0 
breast cancer (American Joint Commission on Cancer) at 
the Hospital of the University of Pennsylvania 
(Philadelphia, PA) from 1992 to 2001.   
Exclusion: NR 
DCIS: DCIS, no details on methods of diagnosis 
Patients: NR among DCIS 
Age: NR; Range: NR 

Local failure 
136 patients with DCIS, the 8-year rate of any local 
failure was 6% vs. 6% with or without MRI, respectively: 
the use of breast MRI was not associated with an 
improvement in outcomes after BCT with radiation 

Residual disease   
Sensitivity: 97% 
Specificity: 58% 
Invasive disease   
Sensitivity :86% 
Specificity: 82% 
Multicentricity   
Sensitivity :94% 
Specificity: 89% 

Hwang, 2003108 
Design: Case-series 
Evidence: III 
Sample: 51 
MRI: MRI was performed on a Signa system (GE Medical 
Systems, Milwaukee, WI) in a prone position in a 
dedicated double breast coil after injection of .1 mmol/kg 
of gadolinium diethylenetriamine pentaacetic acid 
(Magnevist; Berlex Laboratories Inc., Wayne, NJ). 
Source: Department of Surgery, University of California-
San Francisco, San Francisco 
Inclusion: Patients with histologically confirmed diagnosis 
of DCIS alone at the time of MRI examination undergoing 

Residual disease, differences between mammography 
(MMG) and magnetic resonance imaging (MRI) 
Sensitivity -17% (p<0.05) 
Specificity -15% 
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Table F23. The role of MRI in DCIS (continued) 
 

Study / Sampling / Patients Outcome 
Accuracy -15% 
PPV -2% 
NPV -54% (p<0.05) 
Occult invasion, differences between mammography 
(MMG) and magnetic resonance imaging (MRI) 
Sensitivity -71%(p<0.05) 
Specificity 15%(p<0.05) 
Accuracy -1% 
PPV 7% 
NPV -14% (p<0.05) 

surgical treatment from 1996 to 1999 in Department of 
Surgery, University of California-San Francisco, San 
Francisco 
Exclusion: NR 
DCIS: DCIS alone histologically confirmed. Diagnostic 
criteria for DCIS in MRI were (1) nonstippled regional or 
segmental enhancement or (2) irregular ductal 
enhancement. Before MRI, the diagnosis of DCIS was 
obtained by core biopsy in 17 and by open surgical biopsy 
in 34 patients.  
Patients: Abnormal mammogram 37; Palpable mass 9; 
Nipple discharge 5; 
Mode of diagnosis: Core biopsy 17; Surgical biopsy 34; 
Tumor grade: Low 9; Intermediate 11;High 19 
Age: NR; Range: NR 

Multicentricity, differences between mammography 
(MMG) and magnetic resonance imaging (MRI) 
Sensitivity -58%(p<0.05) 
Specificity 1% 
Accuracy -24%(p<0.05) 
PPV -6% 
NPV -29% (p<0.05) 

Tillman, 2002109 
Design: Case-series 
Evidence: III 
Sample: 41 
MRI: MRI was performed on a Signa system (GE Medical 
Systems, Milwaukee, WI) with a 1.5-Tesla magnet in the 
prone position using dedicated multicoil array system (two 
coils on each of two plates) and contrast enhancement with 
20 mL of gadopentetate dimeglumine (Magnevist; Berlex 
Laboratories, Wayne, NJ). MRI for performed after a 
mammogram suggestive of disease, but before any tissue 
diagnosis; after a core biopsy or fine-needle aspiration, but 
before excisional biopsy; after an excisional biopsy that 
resulted in positive or close surgical margins, but before re-
excisional biopsy; after an excisional biopsy, with no re-
excision performed; or after a re-excisional biopsy. 
Source: The Hospital of the University of Pennsylvania 
Inclusion: Records review of consecutive series of 
patients with DCIS who underwent breast MRI from 
November 1992 through June 2000 during breast 
conservation treatment at the Hospital of the University of 
Pennsylvania. 
Inclusion criteria: diagnosis of ductal carcinoma-in-situ 
(DCIS; intraductal carcinoma), American Joint Committee 
on Cancer (AJCC) clinical stage 0, (Tis N0 M0) in  patients 
with difficult management decisions; breast MRI studies 
performed at the Hospital of the University of 
Pennsylvania; definitive local treatment of mastectomy or 
breast conservation treatment performed at the Hospital of 
the University of Pennsylvania. 
Exclusion: Breast lesion not diagnosed as breast cancer; 
direct mastectomy without consultation by radiation 
oncology for consideration of breast conservation 
treatment; MRI studies after neoadjuvant chemotherapy or 
after breast irradiation; local recurrence after breast 
conservation treatment; axillary lymphadenopathy for 
presumed occult primary breast carcinoma with negative 
mammogram findings; lobular carcinoma-in-situ or Paget’s 
disease of the nipple (AJCC stage Tis N0 M0); locally 
advanced disease at presentation (AJCC stage T3-4 
and/or N2-3).  
DCIS: DCIS with no further details 
Patients: no details reported 
Age: 50; Range: 23-79 

Definition of the outcome: An extent of which MRI 
findings caused any change in the patient’s local 
management. No effect: MRI simply confirmed 
information already obtained by mammogram, 
ultrasound, or clinical examination; MRI findings were 
discordant with other information, but were not acted on. 
MRI did not affect clinical management: 35/41- 85.4% 
Definition of the outcome: An extent of which MRI 
findings caused any change in the patient’s local 
management. MRI affected clinical management: 6/41 - 
14.6% 
Definition of the outcome: An extent of which MRI 
findings caused any change in the patient’s local 
management.  
Strongly favorable on the basis of the MRI findings:  
(1) the MRI findings prompted or hastened a biopsy that 
otherwise would not have been performed, and for 
which the additional excised tissue was positive for 
cancer; 
(2) the MRI findings prompted or hastened a 
mastectomy that revealed the presence of significant 
residual disease in the breast (eg, extensive 
microscopic disease, gross multifocal disease, or gross 
multicentric disease) that would not have been removed 
by excisional biopsy or re-excision; or  
(3) The MRI findings prompted the surgeon to widen the 
excision or excise an additional area at the time of 
excision, with the resultant pathology revealing cancer 
in the additional resected tissue.  
Somewhat favorable: (1) the MRI served as an aid 
before surgery in localizing the tumor in three 
dimensions because of mammographic limitations (eg, 
lesion visible only on a single mammographic view or 
prior unsuccessful mammographic needle localization 
procedure performed); or (2) the MRI findings were 
diagnostically benign such that a biopsy was spared for 
a lesion that would otherwise have required a biopsy.  
 Effect of MRI favorable:5 / 41- 12.2% 
Definition of the outcome: An extent of which MRI 
findings caused any change in the patient’s local 
management. Uncertain: Mastectomy was prompted or 
hastened by the MRI findings, and the disease found on 
pathology might or might not have been managed 
equally well by breast conservation treatment on the 
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Table F23. The role of MRI in DCIS (continued) 
 

Study / Sampling / Patients Outcome 
 basis of the size or location of disease. 

Effect of MRI uncertain: 0 /41 -0.0% 
Definition of the outcome: An extent of which MRI 
findings caused any change in the patient’s local 
management. Somewhat unfavorable effect: Patients 
who had a negative biopsy based on a false-positive 
MRI finding, but who were still able to conserve their 
breasts. These women underwent an extra surgical 
procedure of a negative breast biopsy, but ultimately 
underwent breast conservation treatment.  
Strongly unfavorable: Patients for whom a mastectomy 
was performed on the basis of the MRI findings, and for 
whom the mastectomy pathology findings were minimal 
or no residual disease, and therefore, these patients 
could have been managed by breast conservation 
treatment.  
Effect of MRI unfavorable: 1 in 4 DCIS - 2.4% 
Type of Surgery MRI-Prompted and MRI-Hastened 
Biopsy: 3 
Type of Surgery MRI-Prompted and MRI-Hastened  
Mastectomy: 4 
MRI sensitivity to diagnose DCIS 
Tumor 1-5mm: 0/4 - 0% 

Bluemke, 2004110 
Design: Multicenter study 
Evidence: IIB 
Sample: 63 
MRI: High resolution 3-dimensional MRI of the breast at 
1.5 T using a dedicated breast coil followed by a 3-
dimensional T1-weighted set of images taken immediately 
prior to and after the intravenous administration of 0.1 
mmol/kg of gadolinium chelate. Patients with focal 
abnormalities on 3-dimensional MRI were asked to return 
for a dynamic MRI with an additional injection of 
gadolinium contrast (2-dimensional, T1-weighted images 
centered on the focal abnormality were acquired at 15-
second intervals after the administration of 0.1 mmol/kg of 
gadolinium chelate administered over 10 seconds). 
Source: The International Breast Magnetic Resonance 
Consortium study  
Inclusion: Prospective multicenter investigation of the 
International Breast MR Consortium conducted at 14 
university hospitals in North America and Europe from 
June 2, 1998, through October 31, 2001, of women 18 to 
80 years old who were referred for breast biopsy because 
a mammogram (2 months of the MRI examination) was 
classified as American College of Radiology (ACR) 
category 4 or 5 (suspicious abnormality, highly suggestive 
of malignancy, respectively) or if the patient had a 
suspicious clinical or ultrasound finding without associated 
benign mammographic features.  
Exclusion: Prior excisional or core biopsy of the affected 
breast was performed less than 6 months before 
enrollment, contraindication to MRI (eg, pacemaker, 
ferromagnetic  
DCIS: DCIS diagnosed using core needle biopsies and 
excision specimens  
Patients: Not reported 
Age: Not reported; Range: Not reported 

Tumor 6-10mm 
9/10c 
90% (55.5-99.7) 
Tumor 11-15mm 
11/14c 
78.6% (49.2-95.3) 
Tumor 16-20 
6/8c 
75% (34.9-96.8) 
Tumor >21 
13/18 
72.2% (46.5-90.3) 
Sensitivity, % (95% CI) 
73% (60.3-83.4) 
Specificity, % (95% CI) 
67.4% (62.7-71.9) 
PPV, % (95% CI) 
25.3% (19.1-32.2) 
NPV, % (95% CI) 
94.3 (91.0-96.6) 
AUC (95% CI) 
0.76 (0.68-0.83) 

Diagnosis of DCIS 
Sensitivity of  MRI for DCIS detection 

Kuhl, 2007111 
Design: Case-series 
Evidence: III 
Sample: 165 

All DCIS (n=167) 
153 - 92% (86–95%) 
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Table F23. The role of MRI in DCIS (continued) 
 

Study / Sampling / Patients Outcome 
All non-high-grade DCIS (n=78) 
66 - 85% (74-91%) 
Low grade (n=44) 
35 - 80% (64-90%) 
Intermediate grade (n=34) 
31 - 91% (75-98%) 
All high-grade DCIS (n=89) 
87 - 98% (91-100%) 
High grade, with necroses (n=55) 
54 - 98% (89-99%) 
High grade, without necroses (n=34) 
33 - 97% (83-100%) 
Sensitivity of MRI and mammography by nuclear grading
Low grade 
15 - 34% 
Intermediate grade 
14 - 41% 
High grade 
43 - 48% 
Diagnosis of DCIS 
Only MRI positive DCIS (mammography false negative) 
72 - (100%) 
Diagnosis of DCIS 
Low grade - 15 (21%) 
All non-high grade - 29 (40%) 
High grade - 43 (60%) 
Diagnosis of DCIS 
Present- 29 (40%) 
Absent - 43 (60%) 
Diagnosis of DCIS by Oestrogen-receptor status 
Not available - 7 (10%) 
Diagnosis of DCIS Positive - 48 (67%) 
Diagnosis of DCIS Negative - 17 (24%) 
Diagnosis of DCIS  Progesterone-receptor status 
Not available - 7 (10%) 
Positive - 44 (61%) 
Negative- 21 (29%) 
Size 
Range 4-70 
Mean (SD) 26·4 (16·1) 
Median (IQR) 23·5 (14·0–35·0) 

MRI: MRI was performed using 1.5T system (Intera and 
Intera Achieva, Philips Medical Systems, Best, 
Netherlands) with a dedicated bilateral multielement 
breast surface coil (four-channel Breast Array Coil, In Vivo 
and Philips Medical Systems, Best, Netherlands). The 
imaging protocol consists of a T2-weighted axial turbo 
spin echo pulse sequence without fat suppression, 
followed by the dynamic contrast enhanced series after 
bolus injection of 0•1 mmol/kg bodyweight gadopentetate 
dimeglumine (Magnevist, Bayer Schering Healthcare, 
Berlin, Germany)  
Source: Academic tertiary care breast centre at the 
University of Bonn Hospital and Medical School. 
Inclusion: Women with a family history of breast cancer 
and a calculated lifetime risk of 20% or more, as based on 
geneticist's assessment, and women in followup after 
breast conserving treatment who had MRI between 
January 2, 2002, and December 31, 2006, due to non-
normal screening mammogram, normal conventional 
imaging studies, but clinical symptoms of breast cancer, 
normal conventional imaging studies, but at an increased 
risk for (primary or recurrent) breast cancer, normal 
conventional imaging and an average risk, but were 
concerned about breast cancer and wished to undergo 
MRI as an additional screening test. 
Exclusion: MRI without mammography 
DCIS: Final surgical diagnosis of pure DCIS (without 
associated invasive breast cancer or micro-invasion) 
independent of their detestability on imaging studies 
Patients: 165 women had an imaging diagnosis of BI-
RADS 4 or 5 and received the final pathological diagnosis 
of pure DCIS.97 (58%) had an average risk for breast 
cancer and had been referred for regular screening; 44 
(26%) were in followup after breast cancer, 14 (8%) 
underwent screening for familial breast cancer, and 12 
(7%) had clinical symptoms (nipple discharge in six, 
palpable lump in three, nipple retraction in two, and 
Paget's disease in one) 
Age: 54.1; Range: 31-84 

VNPI Determined by scoring DCS size, nuclear grade, 
presence or absence of necroses, and margin width, 
with VNPI values ranging between 3 and 9. 
Range 3–9 
Mean (SD) 5·9 (1·4) 
Median (IQR) 6 (5·0–7·0) 
Contralateral cancer associated with a BI-RADS 1 or BI-
RADS 3 score (indicating a false negative result of MRI) 
False negative for  MRI contralateral cancer 
The three tumors were pure ductal carcinomas in situ 
and were 1, 3, and 4 mm in diameter 

Lehman, 2007112 
Design: Multicenter study 
Evidence: IIB 
Sample: 196 
MRI: MRI was performed using 1.5-T or larger magnet, a 
dedicated breast-surface coil, and one image obtained 
before and two images obtained after the administration of 
contrast material, with three-dimensional, T1-weighted, 
gradient-echo sequences.  
Source: ACRIN Trial 6667 Investigators Group 
Inclusion: Women 18 years of age or older diagnosed 
with unilateral breast cancer within 60 days before the 
study MRI was performed and with  normal clinical and 

DCIS detected by MRI in contrlateral breast, otherwise 
occult 
True positive detected by MRI only 12 
Among 196 women with DCIS:  
Contrlateral cancer detected by MRI - 5 
Sensitivity 71% (29-96) 
Specificity 90% (86-94) 
Negative predictive value – 99% (96-100) 
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Table F23. The role of MRI in DCIS (continued) 
 

Study / Sampling / Patients Outcome 
mammographic findings in the contralateral breast within 
90 days before enrollment  in participating centers 
between April 1, 2003, and June 10, 2004. 
Exclusion: Breast MRI within 12 months before 
enrollment, pregnancy, contraindication for MRI, breast-
cancer diagnosis made more than 60 days before 
enrollment, chemotherapy or hormonal therapy for breast 
cancer within 6 months before enrollment. 
DCIS: DCIS diagnosed using histologic examination of a 
biopsy specimen  
Patients: Not reported 
Age: Not reported; Range: Not reported 

Positive predictive value - 21% (5-37) 
Fitted AUC  p value 0.8; Standard error 10 

Treatment 
Breast conservation 63% 
Bilateral mastectomies, mostly for prevention 19% 
Breast conservation when unilateral approach was 
chosen for unilateral disease 
77% (91 of 118). 
Multicentric cancers detected by MRI in addition to 
Mammography and ultrasound 
Multicentric DCIS-18 
Multiquadrant high grade DCIS 9 
Multicentric cancers not detected by MRI but found in 
surgical biopsy 
False-negative rate of multicentirc DCIS (high-grade 
and multiquadrant) 5 

Hollingsworth, 2008,113 
Design: Case-series 
Evidence: III 
Sample: 149 
MRI: MRI was performed after manual infusion of .2 
mmol/kg gadolinium  an Aurora (North Andover, MA, USA) 
breast-dedicated .5- Tesla MRI with bilateral breast coil Or 
with  high-resolution rotating delivery of excitation off-
resonance (RODEO®) axial acquisitions using an Aurora 
1.5- Tesla breast-dedicated MRI 
Source: Department of Surgery, Mercy Health Center, 
Oklahoma City, OK 
Inclusion: March 2003 through December 2006, 
Consecutive patients newly diagnosed with DCIS who 
underwent  additional surgery shortly after the MRI, 
providing the basis for correlating histology and MRI 
findings from March 2003 through December 2006 in the 
Department of Radiology, Mercy Health Center, Mercy 
Women’s Center, Oklahoma City 
Exclusion: Neoadjuvant chemotherapy, refused surgical 
intervention after the MRI, lost to followup evaluation, 
radiation therapy after definitive surgical excision  
DCIS: DCIS diagnosed using image-guided biopsy or  
surgical biopsy. Multicentric disease was defined as a 
separate focus of cancer more than 5.0 cm away from the 
index lesion or tumors that extended to another quadrant 
through a discontinuous growth pattern, the latter 
definition being more common with lobular histology 
Patients: Not reported 
Age: Not reported; Range: Not reported 

Contralateral cancers detect by MRI in addition to 
Mammography and ultrasound 
Contralateral cancer among patients with DCIS 4.70% 

Diagnosis of DCIS 
DCIS detected by MRI only 21 (64%) 
Diagnosis of DCIS 
False negative for MRI DCIS 3 (9%) 
Of the three breasts without imaging findings for DCIS, 
two were in prophylactic mastectomies (one in a woman 
with contralateral cancer and the other with a prior 
biopsy yielding LCIS), and one was in a woman with a 
history of Paget’s disease diagnosed by nipple biopsy. 
The size of the DCIS lesions not identified by imaging 
was 0.1–0.2 cm. 
Diagnosis of DCIS 
Sensitivity to detect DCIS by MRI 29/33=88% 

Menell, 2005114 
Design: Case-series 
Evidence: III 
Sample: 32 
MRI: MRI was performed with 1.5 T system (Signa, 
General Electric Medical Systems, Milwaukee, WI) using a 
dedicated breast coil (MRI Devices, Waukesha, WI). 
Imaging sequences included a localizing sequence 
followed by a sagittal fat-suppressed T2-weighted 
sequence after bolus injection of 0.1 mmol/ L of 
gadopentetate dimeglumine (Magnevist, Berlex, Wayne, 
NJ) per kilogram of body weight. 
Source: Memorial Sloan-Kettering Cancer Center, New 
York, New York, USA.  
Inclusion: Retrospective review of medical records of 
women who underwent MRI and mammographic 
examination during a 23-month period due to increased 
risk for developing breast cancer (personal or strong 
family history of breast cancer, genetic predisposition to 

Multicentric DCIS 
Multiple sites of DCIS by MRI only 3 (from 5 multicentric 
DCIS in histology) 
Of the four breasts with multiple lesions seen on MRI, 
three were evident as linear/ductal nonmass 
enhancement at all sites and one had mass 
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Table F23. The role of MRI in DCIS (continued) 
 

Study / Sampling / Patients Outcome 
enhancement at two sites and linear/ductal 
enhancement at a third site 
Multicentric DCIS. Multiple sites of DCIS by MRI and 
mammography 1 (from 5 multicentric DCIS in histology) 
Multicentric DCIS. False negative for MRI multicentric 
DCIS 1 (from 5 multicentric DCIS in histology) 
Multifocal DCIS detected by MRI 1 from 1 in histology 
Treatment. Change in surgical treatment to mastectomy 
due to MRI findings 3 (60% of 5 cases) 
Odds ratio of High grade DCIS detection by MRI vs. 
mammography 13.5(1.20 ;152.21) 

breast cancer, prior biopsy diagnosis of atypia or lobular 
carcinoma in situ, or prior irradiation for Hodgkin’s 
disease). 
Exclusion: Microinvasive tumor 
DCIS: Pure DCIS confirmed with histological examination. 
DCIS was considered multicentric if it was present in more 
than one quadrant. DCIS was considered multifocal if the 
distance between DCIS sites was ≥ 2 cm and was within 
the same quadrant 
Patients: 32 women with pure DCIS, 28 breasts 
containing one lesion, 4 breasts containing two lesions, 
and 1 breast containing three lesions. Indications for 
performing breast MRI were the extent of disease in 15, 
high-risk screening in 15, and problem solving in 3 
Age: 53; Range: 34-79 

Odds ratio of Intermediate grade DCIS detection by MRI 
vs. mammography 45 (4.43; 457.48) 

Menell, 2005114 
Design: Case-series 
Evidence: III 
Sample: 32 
MRI: MRI was performed with 1.5 T system (Signa, 
General Electric Medical Systems, Milwaukee, WI) using a 
dedicated breast coil (MRI Devices, Waukesha, WI). 
Imaging sequences included a localizing sequence 
followed by a sagittal fat-suppressed T2-weighted 
sequence after bolus injection of 0.1 mmol/L of 
gadopentetate dimeglumine (Magnevist, Berlex, Wayne, 
NJ) per kilogram of body weight. 
Source: Memorial Sloan-Kettering Cancer Center, New 
York, New York, USA.  
Inclusion: Retrospective review of medical records of 
women who underwent MRI and mammographic 
examination during a 23-month period due to increased 
risk for developing breast cancer (personal or strong 
family history of breast cancer, genetic predisposition to 
breast cancer, prior biopsy diagnosis of atypia or lobular 
carcinoma in situ, or prior irradiation for Hodgkin’s 
disease). 
Exclusion: Microinvasive tumor 
DCIS: Pure DCIS confirmed with histological examination. 
DCIS was considered multicentric if it was present in more 
than one quadrant. DCIS was considered multifocal if the 
distance between DCIS sites was ≥2 cm and was within 
the same quadrant 
Patients: 32 women with pure DCIS, 28 breasts 
containing one lesion, 4 breasts containing two lesions, 
and 1 breast containing three lesions. Indications for 
performing breast MRI were the extent of disease in 15, 
high-risk screening in 15, and problem solving in 3s  
Age: 53; Range: 34-79 

Diagnosis of DCIS 
Odds ratio of low grade DCIS detection by MRI vs. 
mammography 16 (1.79; 143.15) 

Brem, 2007115 
Design: Case-series 
Evidence: III 
Sample: 20/8 had MRI 
MRI: MRI was performed using a GE 1.5-T system (GE 
Healthcare, Milwaukee, WI) using a dedicated breast Coil 
and initial 3-dimensional localizing sequence followed by 
sagittal T1-w depending on fat saturation. 3-dimensional 
volumetric dynamic images were obtained  followed by a 
sagittal T1 (6.3/2.9 –12) fat-saturated postcontrast 
sequence after  administration of 33 mL of gadopentetate-
dimeglumine (Magnevist, Berlex, Germany). High-

Diagnosis of DCIS 
Sensitivity of MRI to detect DCIS 7/8 (88%) 
Occult contralateral DCIS  
Sensitivity of MRI to detect contralateral DCIS 1/1 
(100%) 
Diagnosis of DCIS 
False negative for MRI DCIS 1 (44mm DCIS) 
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Table F23. The role of MRI in DCIS (continued) 
 

Study / Sampling / Patients Outcome 
resolution breast-specific gamma imaging was performed 
after injection of 25-30 mCi (925–1,110 MBq) technetium 
99m-sestamibi in small-field-of-view gamma camera 
(Dilon 6800; Dilon Technologies, Newport News, VA) 
Source: Breast Imaging and Intervention, The George 
Washington University, Washington, DC  
Inclusion: Retrospective review of 20 nonpregnant 
women, mean 55 years (range 34-76 years) diagnosed 
with pure DCIS after definitive biopsy or at surgical 
excision between July 2001 and July 2006 
Exclusion: DCIS: biopsy-proven DCIS lesions 
Patients: 20 women with 22 biopsy-proven DCIS lesions, 
2 bilateral DCIS with tumor size ranging from 2 to 21 mm 
(mean 9.9 mm). Four DCIS lesions were less than 5 mm 
in size, two 6-10 mm in size, two 11-20 mm in size, and 
one >20 mm in size. Nuclear grading were classified as 
high (n = 11), intermediate (n =9), and low (n = 2). 
Comedonecrosis was present in 10 DCIS, all 
intermediate- or high-grade tumors. Breast MRI was 
performed in seven patients with eight biopsy-proven foci 
of DCIS 
Age: 55; Range: 34-76 
Uematsu, 2008 116 
Design: Case-series 
Evidence: III 
Sample: 24 DCIS cases 
MRI: Preoperative MR with 1.5T commercially available 
system (Gyroscan Intera; Philips Medical Systems, Best, 
The Netherlands) with double breast-surface coils. The 
imaging protocol included alocalizing sequence followed 
by sagittal fast-spin echo T2-weighted imaging 
Source: Breast Imaging Section in Shizuoka Cancer 
Center Hospital, Japan 
Inclusion: Consecutive women with clinical, 
mammographic, and sonographic findings that were highly 
suggestive of breast cancer were recruited from January 
2003 to August 2004 after consent. 
Exclusion: Unable to provide consent or undergo MR 
imaging because of a pacemaker, claustrophobia, or a 
nontitanium metallicclip 
Patients: 6 comedo DCIS, 3 comedo multifocal and 3 
comedo multicentric DCIS; 18 noncomedo DCIS, 14 
noncomedo multifocal and 4 noncomedo multicentric 
DCIS  
Age: 57; Range: 25–87 years 

Compared to preoperative core needle biopsy, MRI 
missed 1 case of noncomedo DCIS. Among patients 
with DCIS the overall accuracy of tumor extent from 
MRI was 88% compared to multidetector row computed 
tomography 67% (p=0.063). Accuracy of tumor extent 
among 6 patients with comedo DCIS was 83% after 
MRI and 50% after multidetector row computed 
tomography (p=0.5). Accuracy of tumor extent among 
18 patients with noncomedo DCIS was 89% for MRI 
vs.72% for multidetector row computed tomography 
(p=0.063). 
Accuracy of MRI vs. ultrasound:  

 MRI US P value 
DCIS  88 63 0.031 
Comedo DCIS 83 67 1 
Noncomedo 89 61 0.063 

Accuracy of MRI vs. mammography 
 MRI US P value 
DCIS  88 33 <0.0001 
Comedo DCIS 83 67 1 
Noncomedo 89 22 <0.0001  

Houserkova, 2008117 
Design: Case-series 
Evidence: III 
Sample: 32 DCIS cases 
MRI: was performed in a prone position with double breast 
coil using 1.5T system (Siemens Symphony, Erlangen, 
Germany, Siemens). Imaging included a localizer followed 
by transverse turbo-spin echo T2–weighted sequence 
Source: Department of Radiology, Palacky University, 
Czech Republic  
Inclusion: Consecutive patients with mammographically  
detected BI-RADS 5 microcalcifi cations and 
mammographically dense type of breast were recruited 
from January 2004 to December 2006 
Exclusion: Contraindications to MRI (with claustrophobia 
or pacemaker) 

Multifocality of DCIS was found by MRI in 6 (19 %) 
women and bilateral carcinoma in one of the patients. 
The sensitivity of contrast-enhanced breast MRI in 
assessment of BI-RADS 5 microcalcifi cation lesion was 
94%, the accuracy 94%, PPV 100 % and NPV 50%. 
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Table F23. The role of MRI in DCIS (continued) 
 

Study / Sampling / Patients Outcome 
Patients: 32 women with final histology after surgery as 
DCIS, 22 pure DCIS and 10 DCIS with microinvasion  
Age: 50.5; Range: 34-72 years 
Onesti, 2008118 
Design: Case-series 
Evidence: III 
Sample: 16 DCIS cases 
MRI: was performed using1.5-T whole body MR scanner 
with bilateral breast coils (Siemens, Malvern, PA). T1-
weighted images were acquired with the body coil through 
each axilla 
Source: Department of Surgery, The University of Kansas 
School of Medicine-Wichita 
Inclusion: Retrospective chart review of all women who 
had undergone a breast MRI from January 2000 through 
August 2007 within a breast surgery specialty practice 
Exclusion: Not reported 
Patients: 16 women with final histology after surgery as 
DCIS  
Age: Not reported among women with DCIS 

Concordance between MRI and pathology was defined 
as a difference <0.5 cm 
Mean over-estimation of DCIS size by MRI vs. 
pathology 1.29 ±0 .40cm 
Concordance with MRI – 8 cases (50%) 
Overestimated by MRI - 8 cases (50%) 
DCIS overestimated by MRI by greater than 0.5 cm (8 
cases): Mean overestimation 2.40 ±0 .57cm 

Santamaria, 2008119 
Design: Case-series 
Evidence: III 
Sample: 86 histologically proven cases of pure DCIS 
MRI: The first 50 patients in the study were examined 
using a 1-T MR system (Magnetom Impact, Siemens, 
Erlangen, Germany) and the more recent group of 36 
patients was examined using a 1.5-T MR system 
(Symphony, Siemens, Erlangen, Germany). 
Source: Department of Radiology, Barcelona, Spain 
Inclusion: Retrospective review of the records of all 
women with pure DCIS who had MRI between March 
1999 and June 2005 
Patients: 86 women with intraductal carcinomas without 
light-microscopic signs of microinvasion or invasive cancer 
Age: 57 years (range, 30-90 years) 

Multicentricity was diagnosed if DCIS occupied more 
than one quadrant of the breast. MRI showed greater 
sensitivity than mammography in detection of 
multicentricity (42% vs. 26%) although the difference 
between both techniques was not significant. 

Pediconi, 2005120 
Design: Case-series 
Evidence: III 
Sample: 11 DCIS cases 
MRI: was performed using 1.5 T magnet (Siemens, Vision 
Plus, Germany) 
Source: Department of Radiology, University of Rome, 
Italy 
Inclusion: Consecutive patients with unilateral breast 
cancer, with a negative contralateral breast at physical 
examination, ultrasound, and mammography 
Exclusion: Contraindications to MRI (with claustrophobia 
or pacemaker) 
Patients: 11 women with final histology of DCIS  
Age: Not reported among women with DCIS 

MRI detected 5 cases of contralateral DCIS that were 
missed by mammography, 1 contralateral DCIS was 
diagnosed in women with a primary DCIS. 

Liberman, 2003121 
Design: Case-series 
Evidence: III 
Sample: 36 DCIS cases 
MRI: was performed with the patient prone in a 1.5-T 
commercially available system (Signa; General Electric 
Medical Systems, Milwaukee, WI) using a dedicated 
surface breast coil (Breast Array Coil for General Electric 
Signa System; MRI Devices,Waukesha, WI). 

MRI detected contralateral breast cancer 
 

% Lower 95% CI Upper 95% CI 
5.6 1.4 19.7  
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Table F23. The role of MRI in DCIS (continued) 
 

F-94 

Study / Sampling / Patients Outcome 
Source: Memorial Sloan-Kettering Cancer Center, USA 
Inclusion: Retrospective review of records of 1,336 
consecutive breast MR imaging examinations over a 2-
year period with unilateral breast cancer that was 
diagnosed within 6 months before MR imaging; 
asymptomatic contralateral breast with negative 
mammogram of the contralateral breast obtained within 6 
months of MR imaging. 
Exclusion: Not reported 
Patients: 36 women with final histology of  DCIS  
Age: Not reported among women with DCIS 
Schouten van der Velden,2006122 
Design: Case-series 
Evidence: III 
Sample: 54 DCIS cases 
MRI: was performed 1.5 Tesla (Symphony, Siemens, 
Germany) with the patient placed in a prone position with 
the breasts hanging in a double-breast coil  
Source: Department of Surgical Oncology, Radboud 
University Nijmegen Medical Centre, the Netherlands 
Inclusion: Retrospective review of records of consecutive 
female patients with a histopathologically confirmed 
diagnosis of DCIS, of whom 12 showed small invasive 
carcinoma (<10 mm), in the period between January 1998 
and February 2005. MRI studies were randomly 
performed and no specific criteria were used to determine 
whether patients underwent an MRI or not 
Exclusion: Not reported 
Patients: 54 women with final histology of DCIS, 
Age: Not reported among women with pure DCIS 

Definition of error estimating tumor size: +/- 5mm 
 

Over estimation, % 95% CI 
38 26 52 

 
Under estimation, % 95% CI 

24 14.5 37.1  



 

Table F24. Accuracy and surgical impact of magnetic resonance imaging in detection of multifocal and 
multicentric ductal carcinoma in situ (modified from systematic review and meta-analysis)1 
 

Study Outcome Outcome Estimate 
Additional disease (all multifocal and 
multicentric cancers) detected by MRI 

16% 

MRI incremental accuracy to detect multifocal 
and multicentric cancer 

99% to 86% as the quality of reference 
standard 

Positive predictive value  66% (52% - 77%) 
True positive: false positive ratio 1.91 (1.09 - 3.34) 
Conversion from wide local excision to 
mastectomy 

8.10% (5.9%-11.3%) 

Houssami, 20081 
Country: Australia 
Sample: 2,610  

Conversion from wide local excision to more 
extensive surgery in multifocal or multicentric 
disease  

11.30% (6.8% -18.3%) 

Breast conservation 55/85, 64.7% 
Bilateral mastectomy 16/85, 18.8% 
Unilateral mastectomy 14/85, 16.4% 
Multicentric DCIS 10/85, 11.8% 
Multicentric DCIS 6 high grade, multi-quadrant disease in 

addition to index quadrant (4 patients 
had 3 and 4 quadrant involvement) 

False negative by MRI BC when multicentric 
cancer was discovered in mastectomy 
specimen 

4: 1.5cm invasive cancer, 1.4cm high 
grade DCIS, 0.5cm papillary DCIS, 2-
quadrant high grade DCIS with no 
measurement by pathology 

Multicentric DCIS detected by MRI 5/79, 6.3% 

Hollingsworth, 2006123 
Country: USA 
Sample: 85 DCIS 
among 1,913 BC 

Contralateral cancer discovered by MRI 4/85, 4.7% 
Additional DCIS detected by MRI only 10 additional pure DCIS foci in 33 

patients 
Schelfout, 2004124 
Country: Belgium 
Sample: 41 pure DCIS 
among 170 women 
with BC 

Grade of additional index DCIS detected by 
MRI only  

1 high grade DCIS 

Zhang,  2002125 
Country: Japan 
Sample: 12 MRI 
detected DCIS among 
54 patients with BC 

Additional DCIS cases detected by MRI only MRI detected 4 additional to 
mammography DCIS and 1 additional to 
ultrasound DCIS 
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Table F25. Treatment utilization and patient outcomes in relation to sentinel node biopsy in patients with DCIS 
 

Author, Country, Source of Data N Positive 
Sentinel Nodes Definition of the Outcome Patients 

Intra, 2008126 
Country: Italy 
Source: The European Institute of 
Oncology 

12 Adjuvant treatment All 12 patients with positive SLN and 3 patients with ITC in 
the SLN received adjuvant treatment: endocrine therapy 
alone was offered to 9 patients and chemotherapy alone to 6 
patients.  

Intra, 2008126 
Country: Italy 
Source: The European Institute of 
Oncology 

12 Radiotherapy All 11 patients who had undergone breast conservative 
surgery received complementary radiotherapy to the breast at 
the standard dose 

Murphy, 2008 Murphy, 2008 #3553} 
Country: USA 
Source: Medical records in the Division 
of Surgical Oncology, Brigham and 
Women’s Hospital, Boston, MA 

N/R Recurrences were identified by 
chart review. Local recurrences 
were defined as in-breast 
recurrence after breast 
conservation, chest wall 
recurrence after mastectomy, or 
recurrence within the axilla. All 
other recurrences were 
considered distant. 

Seven positive SNB patients had completion axillary lymph 
node dissections, and no additional positive nodes were 
revealed. 2 patients who underwent mastectomy received 
chest wall radiation, 1 for a focally positive posterior margin. 

7 Radiotherapy All patients whose SLN was positive for metastases, except 
for 1 who underwent a mastectomy, underwent standard 
external radiotherapy (5000 rad [50 Gy] to the whole breast 
and 1000 rad [10 Gy] as a boost to the tumor bed. The other 
216 patients whose SLNs were negative for metastases 
underwent external radiotherapy only in case of high-grade 
DCIS. 

7 Adjuvant treatment All 7 patients whose SLNs were positive for metastases were 
examined for adjuvant therapy according to the main 
predictive and prognostic factors. Adjuvant therapy for these 
patients was as follows: patients 1 and 3, a combination of 
doxorubicin hydrochloride (Adriamycin) and 
cyclophosphamide for 4 cycles and a combination of 
cyclophosphamide, methotrexate, and fluorouracil for 3 
cycles; patients 2 and 7, tamoxifen citrate; patient 4, a 
luteinizing hormone–releasing hormone analogue; patient 5, 
tamoxifen citrate and a luteinizing hormone– releasing 
hormone analogue; and patient 6, a combination of 
cyclophosphamide, methotrexate, and fluorouracil for 3 
cycles and tamoxifen citrate. 

Intra, 2003127 
Country: Italy 
Source: The European Institute of 
Oncology  

7 Complete axillary dissection 
during a second session 

All patients with DCIS, except for 1 with a metastatic SLN, 
underwent a complete axillary dissection during a second 
session. One patient with 1 micrometastatic SLN and 3 other 
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Table F25. Treatment utilization and patient outcomes in relation to sentinel node biopsy in patients with DCIS (continued) 
 

Author, Country, Source of Data N Positive 
Sentinel Nodes Definition of the Outcome Patients 

first-level nonmetastatic nodes, informed about the risks, 
refused complete axillary dissection 

Huo, 2006128 
Country: USA 
Source: The University of Texas M. D. 
Anderson Cancer Center 

3 Axillary lymph node dissection All 3 patients with positive SNB underwent a completion 
axillary lymph node dissection 

Polom , 2008129 
Country: Poland 
Source: 1st Department of Oncological 
and General Surgery, Wielkopolska 
Cancer Centre 

2 Axillary lymph node dissection All 2 patients with metastases to the sentinel node underwent 
axillary lymphadenectomy 

Dominguez, 2008130 
Country: USA 
Source: Massachusetts General 
Hospital and Brigham and Women s 
Hospital, in Boston, Massachusetts 

16 Axillary lymph node dissection Three patients underwent ALND on the basis of positive 
SNBs and in each the SNB was the only positive node. 
Eighteen of 19 patients with unsuspected invasive cancer 
were able to avoid axillary dissection on the basis of SNB 
results 

Dominguez, 2008130 
Country: USA 
Source: Massachusetts General 
Hospital and Brigham and Women s 
Hospital, in Boston, Massachusetts 

16 Adjuvant treatment Seven patients (37%) received adjuvant chemotherapy, 
including two patients found to have an ipsilateral invasive 
carcinoma and two patients who had a contralateral 
synchronous invasive breast cancer. Only two patients 
received chemotherapy as a result of a positive sentinel node 
with only DCIS identified in the breast. Twelve out of 19 
patients (63%) with a positive sentinel node received 
hormonal therapy with tamoxifen or an aromatase inhibitor 

Mabry, 2006131 
Country: USA 
Source: USC/Norris Cancer Center and 
the Van Nuys Breast Center 

10 Adjuvant treatment None of the IHC-positive patients were treated with 
chemotherapy 

Tunon-de-Lara, 2008132 
Country: France 
Source: 6 French Cancer Centers 
(Marseille, Lille, Nantes, Rouen, 
Rennes, and Bordeaux) 

6 Axillary lymph node dissection ALND was performed in five of the six positive SN patients 
and none was found positive. The sixth declined 
recommended axillary dissection 

Sakr, 2008133 
Country: France 
Source: Department of Gynecology; 
Department of Pathology; and 
Department of Radiology, Hospital 
Tenon, Paris, France 

9 Complete axillary lymph node 
dissection 

1 patient with positive SN among pure DCIS and 1 patient 
with positive SN among DCISM 

Yen, 2005134 
Country: USA 
Source: The University of Texas MD 

14 Adjuvant treatment Among patients with pure DCIS and positive SN,1 patient 
was administered with  tamoxifen and anastrozole, one had 
monotherapy with tamoxifen +chemotherapy, and one had 
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Table F25. Treatment utilization and patient outcomes in relation to sentinel node biopsy in patients with DCIS (continued) 
 

Author, Country, Source of Data N Positive 
Sentinel Nodes Definition of the Outcome Patients 

Anderson Cancer Center chemotherapy. 1 patient with positive SN among DCISM was 
treated with anastrozole 
All 4 patients with positive SN among pure DCIS with pure 
micropapillary and high-grade DCIS, underwent complete 
ALND 

Sakr, 2006135 
Country: France 
Source: Department of Gynecology, 
Hopital Tenon, Paris, France 

9 Axillary lymph node dissection 

1 patient with DCISM and positive SN had initial diffuse DCIS 
and underwent mastectomy with axillary lymph node 
exploration and second complete ALND 

Axillary lymph node dissection Two of 8 patients with positive SLNs (both by H&E) 
underwent completion axillary dissection, and neither was 
found to have additional involved axillary nodes. 

Adjuvant treatment None of the patients with pure DCIS received adjuvant 
chemotherapy 

Recurrence None of 8 patients with positive SN had local, distant, or 
regional recurrence 
One of 6 patients with a positive SLN among high risk group 
underwent completion axillary dissection and was not found 
to have additional positive axillary nodes 
One patient with a positive SLN on H&E staining among 
those that had mastectomy underwent a completion axillary 
dissection and did not have any additional involved axillary 
nodes 

Axillary lymph node dissection 

The patient with the positive SLN by H&E staining among 
those with DCISM had a 3-mm SLN metastasis and was 
found to have 1 of 10 involved additional nodes on 
completion axillary dissection. The other patient had a 
micrometastasis and did not undergo completion axillary 
dissection 

Adjuvant treatment The patient with microinvasive breast cancer, a 3-mm SLN 
metastasis, and an additional node on completion axillary 
dissection received adjuvant chemotherapy. 

Katz, 2006136 
Country: USA 
Source: Sibley Memorial Hospital (SMH) 
in Washington DC  

8 

Recurrence None of 2 patients with DCISM and positive SN experienced 
a local, regional, or distant recurrence of breast cancer 

Klauber-DeMore, 2000137 
Country: USA 
Source: Memorial Sloan-Kettering 
Cancer Center 

3 Axillary lymph node dissection Six of nine patients with DCIS and three of three with DCISM 
and positive sentinel nodes had completion axillary 
dissection; one patient with DCIS had an additional positive 
node detected by conventional histological analysis 

Axillary lymph node dissection Among 5 patients with pure DCIS and positive SNB, 2 
patients with icrometastases (pN1mi) and underwent axillary 
lymph node dissection 

Tan, 2007138 
Country: Canada 
Source: the University of Toronto Health 
Network database 

7 

Adjuvant treatment From 4 patients with pure DCIS and positive SNB, one 
underwent chemotherapy 
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Table F25. Treatment utilization and patient outcomes in relation to sentinel node biopsy in patients with DCIS (continued) 
 

Author, Country, Source of Data N Positive 
Sentinel Nodes Definition of the Outcome Patients 

Radiation From 4 patients with pure DCIS and positive SNB one 
underwent radiation 

Adjuvant treatment 27 from 43 patients with positive SNB received systemic 
treatment: 9 received chemotherapy alone, 11 received 
hormone therapy alone, and 7 received chemotherapy and 
hormonal therapy 

 Moore, 2007139 
Country: USA 
Source: John Wayne Cancer Institute 
(JWCI), Memorial Sloan-Kettering 
Cancer Center (MSKCC), and the 
University of Southern California (USC), 

43 

Death from hepatic metastases  1 patient with positive SNB, high-grade DCIS with necrosis, 
microinvasion, treated with mastectomy and immediate tissue 
transfer reconstruction and adjuvant tamoxifen 

Loco-regional r systemic events No events were observed in the nine SLN-positive patients. Veronesi, 2005140 
Country: Italy 
Source: the European Institute of 
Oncology in Milan 

9 
Axillary lymph node dissection Eight from none patients with positive SNB underwent 

complete axillary dissection 

Axillary lymph node dissection Completion axillary dissection was performed in 2 patients 
with pure DICS and positive SNB at the discretion of the 
attending surgeon, and no additional positive lymph nodes 
were identified 

Mittendorf, 2005141 
Country: USA 
Source: the Comprehensive Breast 
Center at Walter Reed Army Medical 
Center 

9 

Adjuvant treatment One patient with a sentinel lymph node that was positive for 
micrometastatic disease by IHC only underwent 
chemotherapy despite no evidence of invasive disease found 
in her primary lesion 

Gray, 2007142 
Country: USA 
Source: the Mayo Clinic in Arizona and 
the cancer registries of the Mayo Clinic 
sites in Arizona, Jacksonville, and 
Rochester 

6 Local, regional, and distant 
disease 

All patients were alive and free of local, regional, and distant 
disease 

Axillary lymph node dissection All 5 patients with positive SNB underwent axillary dissection. 
No additional positive axillary lymph nodes were found 

van la Parra, 2008143 
Country: The Netherlands 
Source: Department of Surgery, Jeroen 
Bosch Ziekenhuis, The Netherlands 

5 

Local recurrences or systemic 
metastases 

No local recurrences and no systemic metastases 

Camp, 2005144 
Country: USA 
Source: Departments of Surgery and 
Pathology, University of Florida 

7 Axillary lymph node dissection Four of the seven patients with positive SLNs underwent an 
axillary dissection and none of these patients was found to 
have any non-SLN metastases 

Zavagno, 2007145 
Country: Italy 
Source: 6 academic centers in Italy 

4 Axillary lymph node dissection All four patients with positive SLN underwent complete ALND 
and in all these cases further metastatic axillary nodes were 
found 

Intra, 2003146 
Country: Italy 
Source: Prospective database in the 
Department of Surgery, Breast Unit 

4 Radiation All patients submitted to breast-conserving surgery received 
standard external radiotherapy (50 Gy to the whole breast 
and 10 Gy as a boost to the tumor bed). 
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Author, Country, Source of Data N Positive 
Sentinel Nodes Definition of the Outcome Patients 

University of Milan School of Medicine; 
and the Department of Nuclear 
Medicine  and Division of 
Chemoprevention, European Institute of 
Oncology, Milan, Italy 
Liu, 2003147 
Country: Taiwan 
Source: Taichung Veterans General 
Hospital, Taiwan 

3 Axillary lymph node dissection All patients underwent axillary lymph node dissection, nodes 
were positive in one woman who had positive SNB and was 
diagnosed with invasive cancer in final biopsy. 

Mortality or local recurrence All patients with DCIS were alive without local recurrence or 
metastasis 

Adjuvant treatment No patients with DCIS regardless of SNB status had adjuvant 
chemotherapy 

Tamhane, 2002148 
Country: Australia 
Source: Calvary Hospital and the 
Australian Capital Territory pathology 
database  

6 

Radiation No patients with DCIS regardless of SNB status received 
radiotherapy after mastectomy 

Zavotsky, 1999149 
Country: USA 
Source: Joyce Eisenberg Keefer Breast 
Center of the John Wayne Cancer 
Institute at Saint John’s Health Center, 
Santa Monica, California 

2 Axillary lymph node dissection Completion axillary dissection was performed on both 
patients with positive SNB and did not find further tumor 
positive lymph node metastases 

Guth, 2008150 
Country: USA 
Source: Department of Pathology data 
in the NYU School of Medicine 

3 Axillary lymph node dissection One patient had two additional positive lymph nodes on 
ALND; one did not undergo complete axillary dissection, and 
the third patient had negative axillary dissection. 

 
 



 

Table F26. Summary of characteristics of included observational studies 
 

Study 
Source and Number of 

Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 
Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables Level of 

Evidence 

Smith; 2006151 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

Source: SEER-Medicare 
Number: 3,409 
Length of followup (months): 60 
Age: Median 74 (≥66) 
Outcomes: Ipsilateral DCIS ; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; all-cause 
mortality  

Inclusion criteria: Women with noninvasive breast cancer without evidence of 
metastasis, at 66 years or order. 
Exclusion criteria: Histology not consistent with ductal origin, initial treatment with 
either biopsy or mastectomy, bilateral lesions, history of prior malignancy, with a 
second primary cancer diagnosed within 9 months, with inadequate Medicare 
records, with unknown laterality. 
Strategy to reduce bias: Multivariate adjustment 
Variables: Age, race, comobidity, tumor size, histology, grade, treatment, marital 
status, median income, and urban-rural status. 

SEER 
Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Solin, 2005152 
Country: USA and 
Europe 
Design: Case-series 
Active treatment: LR 
Control treatment: None. 

Source: 10 institutions in 4 
countries in North America and 
Europe 
Number: 1,003 
Length of followup (months): 102
Age: Median 53 (26-86) 
Outcomes: Ipsilateral DCIS; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality; distant 
recurrence 

Inclusion criteria: Women with unilateral TisN0M0, clinical occult and 
mammographically detected, receiving breast-conserving surgery followed by 
definitive breast irradiation>=40Gy, with treatment before 1995, and no adjuvant 
chemotherapy or hormonal treatment. 
Exclusion criteria: Paget disease of nipple, prior or concurrent invasive or 
microinvasive carcinoma of the ipsilateral or contralateral breast, or prior or 
concurrent malignancy other than DCIS, except for nonmelanoma skin cancer, or 
receiving <40Gy irradiation. 
Strategy to reduce bias: stratification and multivariate adjustment 
Variables: Age, margin, mammographic findings, institution, date, location of 
primary tumor, and irradiation dose in multivariate analysis. 
Age, margin, mammographic findings, institution, date, location of primary tumor, 
and irradiation dose, tumor size, and excision volume in stratification. 

IV 

Wong, 2006153 
Country: USA 
Design: Prospective 
single-arm trial 
Active treatment: L 
Control treatment: None 

Source: Dana-Farber/Harvard 
cancer center 
Number: 158 
Length of followup (months): 43 
Age: Median 51 (35-81) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Patients with grade 1 or 2 DCIS, less than 2.5cm, without 
invasion, free margin at least 10mm, seen at the Dana-Farber/Harvard cancer 
center. 
Exclusion criteria: Nipple discharge at presentation, a previous breast cancer, 
simultaneous bilateral DCIS, a history of nonbreast malignancies except squamous 
or basal cell carcinoma of the skin, or carcinoma in situ of the cervix.  
Strategy to reduce bias: Stratification  
Variables: Architecture, nuclear grade, presence of calcification, LCIS, ALH, ADH, 
necrosis, excision volume, re-excision, and prior core biopsy. 

III 

Bonnier, 1999154 
Country: France 
Design: Case-series 
Active treatment: M 
Control treatment: None. 

Source: 16 French institutions 
Number: 575 
Length of followup (months): 51 
Age: Median 50.7 (22-85) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
combined contralateral DCIS and 

Inclusion criteria: Women with DCIS of the breast treated at 16 French institutions 
between 1983 and 1993. 
Exclusion criteria: Microscopic axillary LN involvement, prior or concurrent invasive 
breast cancer, DCIS with micro-infiltration, or malignancy other than breast cancer.
Strategy to reduce bias: Stratification 
Variables: Architecture, tumor size, focality, margin, and treatment. 

II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Study 
Source and Number of 

Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 
Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables Level of 

Evidence 

invasive cancer; distant 
recurrence 

Tunon-de-Lara, 2001155 
Country: France 
Design: case-series 
Active treatment: M, L, or 
LR 
Control treatment: None 

Source: Regional Cancer Center 
in Bordeaux 
Number: 577 
Length of followup (months): 86 
Age: Mean 51.3 (19-88) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortalityl all-cause mortality; 
regional recurrence; distant 
recurrence 

Inclusion criteria: All cases of DCIS surgically treated and histologically diagnosed 
at authors' institute from 1971 to1995. 
Exclusion criteria: Evidence of invasion or microinvasion, or with contralateral 
infiltrative carcinoma before DCIS or simultaneously with DCIS. 
Strategy to reduce bias: Stratification  
Variables: Age, margin, and treatment 

II-2C 

de Mascarel, 2000156 
Country: France 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

Source: Regional Cancer Center 
in Bordeaux 
Number: 367 
Length of followup (months): 71 
Age: Median 49 (NA) 
Outcomes::Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer  

Inclusion criteria: Patients with DCIS treated with breast conservation therapy at 
the authors' institute from January 1971 to July 1995. 
Exclusion criteria: A prior or synchronous infiltrating ductal carcinoma. 
Strategy to reduce bias: Stratification and multivariate adjustment 
Variables: Margin, tumor size, pathology grade, and percentage of positive blocks 
in multivariate analysis. VNPI and treatment in stratification. 

II-2C 

Cornfield, 2004157 
Country: USA 
Design: Case-series 
Active treatment: L 
Control treatment: None. 

Source: Thomas Jefferson 
University Hospital 
Number: 151 
Length of followup (months): 65 
Age: NA (31-88) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Patients with DCIS detected by mammography or as an 
incidental pathologic finding related to surgery for benign breast disease, negative 
specimen margins, no evidence of concurrent malignancy elsewhere, and a 
minimum followup of 15 months. 
Exclusion criteria: None. 
Strategy to reduce bias: Stratification and multivariate adjustment 
Variables: Tumor size and necrosis in multivariate analysis. Architecture, tumor 
size, nuclear grade, pathology grade, necrosis, other calcification, inflammation, 
PR status, and bcl-2 status in stratification. 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Study 
Source and Number of 

Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 
Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables Level of 

Evidence 

Neuschatz, 2001158 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

Source: Breast Health Center at 
New England Medical Center 
Number: 109 
Length of followup (months): 
49/54 
Age: Median 54 in L group and 
56 in LR group (NA) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with TisN0M0 treated with breast conservation surgery at 
the Breast Health Center at New England Medical Center from 1986 to 1997. 
Exclusion criteria: Women with microinvasion or receiving their treatment and 
followup elsewhere. 
Strategy to reduce bias: Stratification  
Variables: Age, margin, necrosis, tumor size, pathology grade, VNPI, and 
treatment. 

II-2C 

Chan, 2001159 
Country: UK 
Design: Case-series 
Active treatment: L 
Control treatment: None. 

Source: Breast Unit of the 
University Hospital of South 
Manchester 
Number: 205 
Length of followup (months): 47 
Age: Mean 56 (19-82) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer 

Inclusion criteria: Women with DCIS treated with BCS, a maximum tumor diameter 
of 40 mm, histologic slide available for review if the margin width was not declared 
in the report, and a minimum followup of 1 year.  
Exclusion criteria: Women with microinvasion. 
Strategy to reduce bias: Stratification 
Variables: Margin, tumor size, necrosis, nuclear grade, and treatment. 

II-2C 

Cutuli, 2001160 
Country: France 
Design: Case-series 
Active treatment: M, L, LR 
Control treatment: None. 

Source: Eight French Cancer 
Centres 
Number: 716 
Length of followup (months): 91 
Age: Median 53.2 (21-87) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; regional recurrence; 
distant recurrence 

Inclusion criteria: DCIS treated in eight cancer certres without evidence of 
microinvasion or axillary node involvement. 
Exclusion criteria: None. 
Strategy to reduce bias: Stratification and multivariate adjustment 
Variables: Age, method of detection, family history, margin, and treatment in 
multivariate analysis. 
Age, margin, tumor size, and architecture in stratification. 

II-2C 

Joslyn, 2006161 
Country: USA 
Design: case-series 
Active treatment: M, MR, 
L, LR, R 
Control treatment: None. 

Source: SEER 
Number: 41.245 
Length of followup (months): NA 
Age: NA (<35, 1.5%, 35-44, 
12.7%; 45-54, 25.2%; 55-64, 
22.8%; 65-74, 23%; 75-84, 
12.6%; ≥85, 2.3%) 
Outcomes: All-cause mortality  

Inclusion criteria: Women diagnosed with primary DCIS in the SEER program from 
1973 through 2000. 
Exclusion criteria: None. 
Strategy to reduce bias: Stratification and multivariate adjustment 
Variables: Age, race, site, radiation, and surgery in multivariate analysis. 
Age, race, radiation, and surgery in stratification. 

SEER 
Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Silverstein, 2003162 
Country: USA 
Design: Case-series 

Source: University of Southern 
California 
Number: 706 

Inclusion criteria: Women with pure DCIS treated at the authors' institute. 
Exclusion criteria: Invasive breast cancer or treated with mastectomy. 
Strategy to reduce bias: stratification  

II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 
Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables Level of 

Evidence 

Active treatment: LR 
Control treatment: L 

Length of followup (months): 81 
Age: Average 54 (NA) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; all-cause mortality; 
distant recurrence 

Variables: VNPI in stratification. 

Schouten van der 
Velden, 2007163 
Country: Netherlands 
Design: Case-series 
Active treatment: M, MR, 
L, LR 
Control treatment: None. 

Source: The Cancer Registry of 
the Comprehensive Cancer 
Centre East in the Netherlands 
Number: 798 
Length of followup (months): 59 
Age: Median 58 (23-91) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer  

Inclusion criteria: Women with breast cancer classified as in situ between 1989 and 
2003. 
Exclusion criteria: Patients with a history of or a simultaneous invasive breast 
cancer and other malignancies (except for nonmelanoma skin cancer and in situ 
cervical carcinoma), or medical records not available for review. 
Strategy to reduce bias: Stratification and multivariate adjustment 
Variables: Age, method of detection, comedonecrosis, margin, and treatment in 
multivariate analysis. 
Age, method of detection, grade, comedonecrosis, tumor size, re-excision, and 
margin in stratification. 

Cancer 
Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Warren, 2005164 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

F-104 

Source: SEER 
Number: 1,103 
Length of followup (months): 91 
Age: NA  
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality  

Inclusion criteria: Women diagnosed with DCIS from the SEER registries, in 1991 
or 1992 (only in 1992 from Los Angeles County), and treated with BCS. 
Exclusion criteria: Women with a previous diagnosis of cancer except for 
nonmelanoma skin cancer, or with simultaneous cancer diagnoses. 
Strategy to reduce bias: Multivariate analysis 
Variables: Various demographic and clinical factors in multivariate analysis. 
Factors being studied include age, race, marital status, Charlson comorbidity 
score, grade, necrosis, tumor size, margin, radiation, and tamoxifen treatment. 

SEER 
Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Smith, 2006165 
Country: USA 
Design: Case-series 
Active treatment: M, LR, L 
Control treatment: None. 

Source: SEER 
Number: 14,202 
Length of followup (months): 28.8
Age: Mean 58 (≥18) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS between 1996 and 2001 in the SEER 
program. 
Exclusion criteria: Women less than 18 years old, a prior malignancy, with 
nonpathologically confirmed tumors, missing tumor size or grade, or 
unknown/missing radiotherapy status or surgery status. 
Strategy to reduce bias: Stratification and multivariate adjustment 
Variables: Prognostic score (including age, tumor size, and grade), race, site, and 
treatment in multivariate analysis. 
Prognostic score and site in stratification. 

SEER 
Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Kerlikowske, 2003166 
Country: USA 
Design: case-series 
Active treatment: L 

Source: SEER program of 
Northern California 
Number: 1,036 
Length of followup (months): 77.9

Inclusion criteria: Women ages 40 years or order, DCIS treated by lumpectomy 
alone in SEER program of Northern California. 
Exclusion criteria: Women treated by mastectomy or lumpectomy and radiation 
within 6 months of the initial diagnosis, a prior diagnosis of breast cancer, died 

SEER 
Registry 
(retrospecti
ve analysis 

 



 
Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Control treatment: None. Age: NA (≥40) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; regional recurrence; 
distant recurrence 

within 6 months of the initial diagnosis, or invasive cancer on standardized 
pathology review. Of the 1,339 eligible participants, 82 could not be located, 24 did 
not speak fluent English, Cantonese, Spanish, or Russian, 193 refused to 
participate, and 4 had a doctor's request not to be contacted. 
Strategy to reduce bias: Stratification 
Variables: Age, race, method of detection, menopausal status, family history, BMI, 
oral contraceptive use, and postmenopausal hormone therapy in stratification. 

without 
comparison 
groups) 

Rodrigues, 2002167 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None. 

Source: Yale University School of 
Medicine 
Number: 230 
Length of followup (months): 98.4
Age: Median 53 (29-86) 
Outcomes: Iipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality  

Inclusion criteria: Women with pure DCIS treated with LR at the authors' institute. 
Exclusion criteria: Women with concurrent invasive or microinvasive carcinoma. 
Strategy to reduce bias: Stratification 
Variables: Age, method of detection, family history, re-excision, architecture, 
necrosis, grade, margin, tamoxifen treatment, and contralateral breast cancer in 
stratification. 

IV 

Jeruss, 2006168 
Country: USA 
Design: Case-series 
Active treatment: L + 
APBI 
Control treatment: None. 

Source: A registry trial to assess 
the MammoSite applicator 
Number: 158 
Length of followup (months): 7.35
Age: Mean 64 (40-87) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS up to 4.5cm (measured by mammography), 
negative nodal status, negative surgical margin status, applicator placement within 
10 weeks of final lumpectomy procedure, and a post-lumpectomy cavity with one 
dimension of at least 3cm.  
Exclusion criteria: Women with collagen vascular disease, or receiving a boost of 
radiation. 
Strategy to reduce bias: None. 
Variables: Crude rate only. 

Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

Hwang, 1998169 
Country: USA 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None. 

Source: DCIS treated by BCS at 
MSKCC. 
Number: 126 
Length of followup (months): NA 
Age: Median 61 (31-89) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS treated by BCS at MSKCC. 
Exclusion criteria: Women with incomplete resection volume data. 
Strategy to reduce bias: Stratification 
Variables: Excision volume and radiation in stratification. 

II-2C 

Ottesen, 1992170 
Country: USA 
Design: Case-series 
Active treatment: L 
Control treatment: None. 

Source: DBCG 82-IS (Danish 
nationwide prospective study of 
in situ carcinoma of the breast) 
Number: 112 
Length of followup (months): 53 
Age: Median 48 (29-81) 

Inclusion criteria: Women with DCIS in the protocol DBCG 82-IS from 1982 to 1987 
and treated with excision only. 
Exclusion criteria: Cases with microinvasion, with previous malignant disease 
(except in situ cervical cancer and skin cancer), or missing for histopathological 
review. 
Strategy to reduce bias: Stratification 

DBCG 82-
IS Trial 
(retrospecti
ve analysis 
without 
comparison 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; all-cause mortality; 
regional recurrence 

Variables: Architecture, growth pattern, tumor size, nuclear size, comedonecrosis, 
margin, surgery type, and method of detection in stratification. 

groups) 

Kestin, 2000171 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: Patients at William 
Beaumont Hospital, Royal Oak, 
Michigan 
Number: 132 
Length of followup (months): 84 
Age: NA (20% <45 years) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer; 
breast cancer mortality; all-cause 
mortality  

Inclusion criteria: Women with DCIS (Tis N0 M0) treated with lumpectomy followed 
by radiation therapy, and only mammographicallly detected tumors with complete 
histologic review, at the authors' institute. 
Exclusion criteria: Cases with invasive or microinvasive carcinoma of the breast, 
initial detection by any method other than mammography, or incomplete pathologic 
review. 
Strategy to reduce bias: Multivariate analysis 
Variables: Age, Number of slides with DCIS, margin, tumor size, nuclear grade, 
necrosis, and number of DCIS and COL foci ≤5mm from the margin in multivariate 
analysis. 
Age, pre-RT mammography, reexcision status, margin, calcification, nuclear grade, 
necrosis, No of slides with DCIS, and No of COL foci ≤5mm margin in stratification. 

IV 

Harris, 2000172 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: Patients in the department 
of Radiation Oncology at 
University of Pennsylvania. 
Number: 146 
Length of followup (months): 85.2
Age: NA (8.5%, <40; 26.7%, 40-
49; 65.1%, ≥50) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality 

Inclusion criteria: Women with a pathologic diagnosis of unilateral DCIS as their 
first diagnosis of any breast cancer in the authors' institute between 1978 and 
1995. 
Exclusion criteria: Cases with microinvasive cancers or prior contralateral invasive 
or noninvasive breast cancers.  
Strategy to reduce bias: Stratification 
Variables: Age, axillary LN dissection status, and family history in stratification. 

IV 

Boland, 2003173 
Country: UK 
Design: Case-series 
Active treatment: L, LR, 

Source: Breast Unit of the 
University Hospital of South 
Manchester 
Number: 237 

Inclusion criteria: Women with DCIS treated with BCS at authors' institute.  
Exclusion criteria: Women with microinvasion, undeterminable excision margins, or 
lost to followup. 
Strategy to reduce bias: multivariate analysis 

II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

LT, or LRT 
Control treatment: None 

Length of followup (months): 47 
Age: Median 56 (19-80) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer  

Variables: Margin, grade, and tumor size in multivariate analysis. 
Margin, grade, tumor size, VN score, and age in stratification. 

Vicini, 2000174 
Country: USA 
Design: case-series 
Active treatment: LR 
Control treatment: None 

Source: Patients at William 
Beaumont Hospital, Royal Oak, 
Michigan 
Number: 148 
Length of followup (months): 86.4
Age: NA (20.9% <45; 79.1% ≥45) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality  

Inclusion criteria: Women with DCIS (Tis N0 M0) treated with lumpectomy followed 
by radiation therapy, with complete histologic review, at the authors' institute. 
Exclusion criteria: Cases with invasive or microinvasive carcinoma of the breast, or 
incomplete pathologic review. 
Strategy to reduce bias: Stratification and multivariate adjustment 
Variables: Age, calcification, number of slide with DCIS, margin, number of DCIS 
or COL foci ≤5mm from margin, tumor size, nuclear grade, necrosis, method of 
detection, and re-excision volume (or excision volume) in multivariate analysis. 
Age, method of detection, reexcision status, volume of initial excision, volume of 
reexcision, total volume of excision, margin, slides with DCIS, calcification with 
DCIS, nuclear grade, necrosis, pre-RT mammography, and DCIS, ADH/COL and 
DCIS, or COL and DCIS ≤5mm from margin in stratification. 

IV 

Vicini, 2008175 
Country: USA 
Design: Case-series 
Active treatment: L + 
APBI 
Control treatment: None 

Source: Patients in the 
MammoSite Breast Brachytherapy 
Registry Trial 
Number: 194 
Length of followup (months): 28.6
Age: Median 62.1 (40.7-88) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
combined contralateral DCIS and 
invasive cancer; breast cancer 
mortality; all-cause mortality; 
regional recurrence; distant 
recurrence 

Inclusion criteria: Women with early stage breast cancer who were undergoing 
BCS were treated with Mammosite device to deliver APBI. Only data of DCIS 
cases are abstracted. 
Exclusion criteria: None 
Strategy to reduce bias: None 
Variables: None 

Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

Dawood, 2008176 
Country: USA 
Design: Case-series 
Active treatment: M, MR, 
LRT, LT, LR, or L 

Source: M.D. Anderson Cancer 
Center 
Number: 799 
Length of followup (months): 34.8
Age: Median 54 (22-88) 

Inclusion criteria: Women with DCIS in MDACC breast cancer database. 
Exclusion criteria: Patients with a prior history of invasive breast cancer, or with 
suspicious foci of microinvasion at the time of DCIS diagnoses. 
Strategy to reduce bias: Stratification 
Variables: Age, race, tumor size, nuclear grade, ER/PR status, menopause, 

II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Control treatment: None Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; all-cause mortality 

hormone therapy, radiation, and surgery type in stratification. 

Ernster, 2000177 
Country: USA 
Design: Case-series 
Active treatment: NA 
Control treatment: None 

Source: SEER 
Number: 7,072 
Length of followup (months): 99 
Age:  NA (≥40) 
Outcomes: Breast cancer 
mortality; all-cause mortality  

Inclusion criteria: White and black women age 40 and older with newly diagnosed 
DCIS from 1978 to 1989 in the SEER program. 
Exclusion criteria: Cases of LCIS, previous invasive breast cancer, any invasive 
breast cancer within the 2 months following the index diagnosis, or DCIS 
diagnosed only at autopsy or only on the basis of death certificate report. 
Strategy to reduce bias: stratification 
Variables: Age and year of diagnosis in stratification. 

SEER 
Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

Schairer, 2004178 
Country: USA 
Design: Case-series 
Active treatment: NA 
Control treatment: None 

Source: SEER 
Number: 45,854 
Length of followup (months): 
white: <50, 96; 50-59, 92.4; 60-
69, 90; ≥70, 63.6 
black: <50, 76.8; 50-59, 70.8; 60-
69, 69.6; ≥70, 54 
Age: NA 
Outcomes: Breast cancer 
mortality; all-cause mortality 

Inclusion criteria: White and black women firstly diagnosed breast cancer from 
1973 through 2000 in SEER registries. 
Exclusion criteria: Cases with no followup time, errors in cause-of-death codes, 
breast cancer first identified on death certificate or by autopsy, or other and 
unknown races. 
Strategy to reduce bias: Stratification 
Variables: Age and race in stratification. 

SEER 
Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

Sumner, 200756 
Country: USA 
Design: Case-series 
Active treatment: NA 
Control treatment: None 

Source: The Florida Cancer Data 
System 
Number: 23,810 
Length of followup (months): 101
Age: Median 64 (18-103) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; all-
cause mortality 

Inclusion criteria: Women with DCIS in the Florida Cancer Data System between 
1981 and 2001. 
Exclusion criteria: Women with evidence of invasive breast cancer. 
Strategy to reduce bias: None. 
Variables: None. 

Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

Habel, 2004179 
Country: USA 
Design: Case-series 
Active treatment: L or LR 
Control treatment: None 

Source: NSABP B-17 
Number: 392 
Length of followup (months): 132
Age: NA [≤49 (32.7%); 50-59 
(32.4%); ≥60 (34.9%)] 
Outcomes: Ipsilateral invasive 
cancer; combined ipsiliateral 
DCIS and invasive cancer; 
combined contralateral DCIS and 

Inclusion criteria: Women with DCIS receiving a lumpectomy, 56 days or less 
between surgery and randomization, and histologically tumor-free margins of the 
resected specimen. Films were available in 504 women. 
Exclusion criteria: Past history of cancer except in situ carcinoma of cervix or 
squamous-cell or basal-cell carcinoma of the skin, and tumor-positive axillary 
nodes on clinical examination. Poor mammogram quality, or without imaging the 
entire area of the breast. 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Mammographic density in stratification. 

RCT 
(retrospecti
ve analysis) 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

invasive cancer  
Vicini, 2001180 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: Patients at William 
Beaumont Hospital, Royal Oak, 
Michigan 
Number: 148 
Length of followup (months): 86.4
Age: NA (<45, 31/148; ≥45 
117/148) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer; 
breast cancer mortality; all-cause 
mortality  

Inclusion criteria: Women with DCIS treated with lumpectomy followed by radiation 
therapy at authors' institute, and with complete pathologic review. 
Exclusion criteria: Invasive or microinvasive carcinoma or incomplete pathologic 
review. 
Strategy to reduce bias: stratification and multivariate analysis 
Variables: Age, calcifications, number of slides with DCIS, margin, numbers of 
DCIS/COL foci ≤5mm from margin, tumor size, nuclear grade, comedonecrosis, 
and total volume of excision in multivariate analysis. 
Age, method of detection, re-excision, calcifications, number of slides with DCIS, 
margin, numbers of DCIS/COL foci ≤5mm from margin, tumor size, nuclear grade, 
comedonecrosis, and total volume of excision in stratification. 

IV 

Vargas, 2005181 
Country: USA 
Design: Case-series 
Active treatment: MR or M 
Control treatment: None 

Source: Patients at William 
Beaumont Hospital, Royal Oak, 
Michigan 
Number: 410 
Length of followup (months): 84 
Age: NA (<45:18.3%) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; all-cause mortality; 
distant recurrence 

Inclusion criteria: Women with DCIS treated at authors' institute. 
Exclusion criteria: Invasive or microinvasive carcinoma. 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Age, pre-radiation mammogram, mass in mammogram, boost energy, 
and residual DCIS at re-excision in multivariate analysis. 
Age, premenopausal status, mammogram characteristics, pre-radiation 
mammogram, residual DCIS in re-excision, margin, nuclear grade, treatment, and 
boost energy in stratification. 

II-2C 

Warneke, 1995182 
Country: USA 
Design: Case-series 
Active treatment: M 
Control treatment: L 

Source: Patients from the tumor 
registry at University Medical 
Center and Tucson Medical 
Center in Tucson, AZ. 
Number: 124 
Length of followup (months): 43 
Age: Mean 60 (33-81) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS treated from the tumor registry at University 
Medical Center and Tucson Medical Center in Tucson, AZ 
Exclusion criteria: Invasive or LCIS were  excluded 
Strategy to reduce bias: Stratification 
Variables: Necrosis, margin in stratification 

Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Fish, 1998183 
Country: Canada 

Source: Patients treated at 
Henrietta Banting Breast Centre 

Inclusion criteria: Patients with first primary DCIS diagnosed at authors' institute. 
Exclusion criteria: None. 

II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Design: Case-series 
Active treatment: M 
Control treatment: BCS 

Number: 124 
Length of followup (months): 60 
Age: NA (in L group, 6/88 ≤39, 
25/88; 40-49, 30/88; 50-64, 
27/88 ≥65) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
contralateral DCIS; contralateral 
invasive cancer; regional 
recurrence; distant recurrence 

Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Not specified in multivariate analysis. 
Age, method of detection, tumor size, architecture, necrosis, nuclear grade, 
calcification, margin, overall percentage parenchymal involvement, and presence 
of uninvolved intervening duct in stratification. 

Liberman, 1997184 
Country: USA 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: Patients treated at 
Memorial Sloan-Kettering Cancer 
Center 
Number: 162 
Length of followup (months): 75 
Age: Median 60 (20-89) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Patients with DCIS treated at authors' institute with BCS from 
1978 to 1990 and available followup data. 
Exclusion criteria: None. 
Strategy to reduce bias: None. 
Variables: None. 

IV 

Hwang, 2007185 
Country: USA 
Design: Case-series 
Active treatment: L or LR 
Control treatment: None 

Source: Patients from Breast 
Cancer Surveillance Consortium 
(BCSC) 
Number: 3,274 
Length of followup (months): 39 
Age: Mean 58 (30-93) 
Outcomes: Ipsilateral invasive 
cancer; contralateral DCIS; 
contralateral invasive cancer  

Inclusion criteria: Women at BCSC sites with DCIS diagnosed between 1993 and 
2005, with a breast density measurement recorded prior to diagnosis. 
Exclusion criteria: Women with a diagnosis of LCIS, previous breast cancer history, 
a diagnosis of ipsilateral invasive breast cancer within 60 days of DCIS diagnosis, 
or receiving mastectomy treatment. 
Strategy to reduce bias: Multivariate analysis 
Variables: Age, radiation status, and breast density in multivariate analysis. 

BCSC 
Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Ringberg, 2000186 
Country: Sweden 
Design: Case-series 
Active treatment: M 
Control treatment: BCS 

Source: Population based 
Regional Tumor Registry in Lund
Number: 306 
Length of followup (months): 63 
Age: Median 59 (29-95) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS treated at Regional Tumor Registry in Lund 
between 1987 and 1991. 
Exclusion criteria: LCIS or microinvasive carcinoma 
Strategy to reduce bias: Stratification  
Variables: Method of detection, margin, tumor size, nuclear grade, VN grade, and 
growth pattern in stratification. 

Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Ringberg, 2001187 
Country: Sweden 
Design: Case-series 
Active treatment: L 
Control treatment: None 

Source: Population based 
Regional Tumor Registry in Lund
Number: 121 
Length of followup (months): 62 
Age: Median 60 (29-83) 
Outcomes: Combined ipsiliateral 

Inclusion criteria: Women with DCIS treated at Regional Tumor Registry in Lund 
between 1987 and 1991. 
Exclusion criteria: LCIS or microinvasive carcinoma 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: CBI-7, grade, and growth pattern in multivariate analysis. 
CBI-7, ER, PR, c-erbB-2, bcl-2, P53, ploidy status, Ki 67, nuclear grade, and 

Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

DCIS and invasive cancer  growth pattern in stratification. 
Cutuli, 2002188 
Country: France 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

Source: Nine French Cancer 
Centres 
Number: 705 
Length of followup (months): 84 
Age: Mean 53.7 (NA) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; regional recurrence; 
distant recurrence 

Inclusion criteria: DCIS treated in nine cancer certres without evidence of 
microinvasion or axillary node involvement. 
Exclusion criteria: Patients underwent mastectomy 
Strategy to reduce bias: Stratification and multivariate adjustment 
Variables: Radiation, age, tumor stage, margin, and family history in multivariate 
analysis. 
Age, method of detection, tumor size, architecture, margin, and type of surgery in 
stratification. 

II-2C 

Deutsch, 2007189 
Country: USA 
Design: Case-series 
Active treatment: LRT or 
LR 
Control treatment: None 

Source: B-24 
Number: 1,804 
Length of followup (months): NA 
Age: NA  
Outcomes: Other 

Inclusion criteria: Women with DCIS, no sign of invasive cancer, 56 days or less 
between surgery and randomization.  
Exclusion criteria: Past history of cancer except in situ carcinoma of cervix or 
squamous-cell or basal-cell carcinoma of the skin, and life expectancy less than 10 
years. 
Strategy to reduce bias: None 
Variables: None 

RCT 
(retrospecti
ve analysis) 

Silverstein, 2003190 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

Source: University of Southern 
California 
Number: 660 
Length of followup (months): 88 
Age: NA 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; distant recurrence 

Inclusion criteria: Women with pure DCIS treated by BCS at the authors' institute. 
Exclusion criteria: Women treated with mastectomy. 
Strategy to reduce bias: Stratification  
Variables: Margin in stratification. 

II-2C 

MacDonald, 2005191 
Country: USA 
Design: Case-series 
Active treatment: L 
Control treatment: None 

Source: University of Southern 
California 
Number: 445 
Length of followup (months): 57 
Age: NA  
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
breast cancer mortality; all-cause 
mortality; distant recurrence 

Inclusion criteria: Women with pure DCIS treated with excision alone at the 
authors' institute. 
Exclusion criteria: None. 
Strategy to reduce bias: Stratification and multivariate adjustment 
Variables: Margin, age, nuclear grade, tumor size, and necrosis in multivariate 
analysis. 
Age, margin, nuclear grade, tumor size, and necrosis in stratification. 

IV 

MacDonald, 2006192 Source: University of Southern Inclusion criteria: Women with pure DCIS treated with BCS with margins of 10mm II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Country: USA 
Design: Case-series 
Active treatment: LR  
Control treatment: L 

California 
Number: 272 
Length of followup (months): 53 
Age: NA  
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer  

or greater at the authors' institute. 
Exclusion criteria: Microinvasion. 
Strategy to reduce bias: Multivariate analysis 
Variables: Age, nuclear grade, tumor size, and necrosis with radiation therapy in 
bivariate analysis. 

Nakamura, 2002193 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: University of Southern 
California 
Number: 260 
Length of followup (months): 105
Age: Median 53 (NA) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; distant recurrence 

Inclusion criteria: Women with pure DCIS treated with excision and radiation at the 
authors' institute. 
Exclusion criteria: None 
Strategy to reduce bias: Stratification 
Variables: Margin, tumor size, nuclear grade, radiation status, and Lagios' criteria 
in stratification. 

IV 

Silverstein, 1996194 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

Source: The Breast Center in 
Van Nuys, California and the 
Children's Hospital in San 
Francisco 
Number: 333 
Length of followup (months): 79 
Age: NA 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; distant recurrence 

Inclusion criteria: Women with pure DCIS treated with BCS at the authors' institute.
Exclusion criteria: Microinvasion. 
Strategy to reduce bias: Stratification 
Variables: VN grade in stratification. 

II-2C 

Silverstein, 1995195 
Country: USA 
Design: Case-series 
Active treatment: M, LR 
or L 
Control treatment: None 

Source: The Breast Center in 
Van Nuys, California  
Number: 425 
Length of followup (months): 78 
Age: NA  
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality distant recurrence 

Inclusion criteria: Women with pure DCIS treated at the authors' institute. 
Exclusion criteria: Microinvasion. 
Strategy to reduce bias: Stratification 
Variables: VNPI in stratification. 

II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Silverstein, 1995196 
Country: USA 
Design: Case-series 
Active treatment: M 
Control treatment: LR 

Source: The Breast Center in 
Van Nuys, California  
Number: 300 
Length of followup (months): 78 
Age: Median 50 (NA) 
Outcomes: ipsilateral invasive 
cancer; combined ipsiliateral 
DCIS and invasive cancer; 
breast cancer mortality  

Inclusion criteria: Women with pure DCIS treated at the authors' institute. 
Exclusion criteria: Microinvasion. 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: VN grade in stratification. 

II-2C 

Silverstein, 1992197 
Country: USA 
Design: case-series 
Active treatment: M, LR, 
or L  
Control treatment: None 

Source: The Breast Center in 
Van Nuys, California  
Number: 227 
Length of followup (months): 56 
Age: Average  52 (27-82) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; all-cause 
mortality 

Inclusion criteria: Women with pure DCIS treated at the authors' institute. 
Exclusion criteria: Microinvasion. 
Strategy to reduce bias: Stratification 
Variables: Architecture in stratification. 

II-2C 

Silverstein, 1991198 
Country: USA 
Design: Case-series 
Active treatment: M or LR 
Control treatment: None 

Source: The Breast Center in 
Van Nuys, California  
Number: 213 
Length of followup (months): 51 
Age: Mean 52 (27-82) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; all-cause mortality; 
distant recurrence 

Inclusion criteria: Women with pure DCIS treated by M or LR at the authors' 
institute. 
Exclusion criteria: None. 
Strategy to reduce bias: Stratification 
Variables: Architecture in stratification. 

II-2C 

Amichetti, 1997199 
Country: Italy 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: 10 radiation oncology 
departments of north-east Italy 
Number: 139 
Length of followup (months): 81 
Age: Median 50 (28-88) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 

Inclusion criteria: All patients with DCIS referred to 10 radiation oncology 
departments of the north of Italy from 1980 to 1990. 
Exclusion criteria: None. 
Strategy to reduce bias: None. 
Variables: None. 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

cancer; combined contralateral 
DCIS and invasive cancer; 
breast cancer mortality; all-cause 
mortality; regional recurrence; 
distant recurrence 

Chuwa, 2008200 
Country: Singapore 
Design: Case-series 
Active treatment: M or MT 
Control treatment: BCS 

Source: National Cancer Center 
in Singapore 
Number: 170 
Length of followup (months): 86 
Age: Median 52.5 (28-85) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
distant recurrence 

Inclusion criteria: Women with DCIS stage Tis N0 M0, treated at the authors' 
institute 
Exclusion criteria: Invasive or microinvasive carcinoma or history of previous 
history of breast cancer or DCIS 
Strategy to reduce bias: Multivariate analysis 
Variables: Age, menopausal status, symptom, grade, size, hormone receptor 
status, necrosis, margin, radiation, and tamoxifen in multivariate analysis. 

II-2C 

Mirza, 2000201 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: MD Anderson Cancer 
Center 
Number: 109 
Length of followup (months): 132 
in DCIS, 144 in DCIS with 
microinvasion 
Age: Median 52 in DCIS and 46 
in microinvasion (26-74) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
combined contralateral DCIS and 
invasive cancer; breast cancer 
mortality; distant recurrence 

Inclusion criteria: Women with DCIS treated at authors' institute. 
Exclusion criteria: Patients without radiotherapy, or with pro-op chemotherapy or 
hormone therapy, or with a history of another primary malignancy except basal cell 
carcinoma or CIS of cervix 
Strategy to reduce bias: Stratification 
Variables: Microinvasion status in stratification. 

IV 

Chagpar, 2003202 
Country: USA 
Design: Case-series 
Active treatment: L, LR, 
LT, or LRT 
Control treatment: None 

Source: MD Anderson Cancer 
Center 
Number: 109 
Length of followup (months): 11.4
Age: Median 55 (34-81) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
breast cancer mortality; distant 
recurrence 

Inclusion criteria: Women with DCIS diagnosed by core needle biopsy and 
received BCS in authors' institute 
Exclusion criteria: Patients with excisional biopsy prior to referral, receiving 
mastectomy, for second opinion only, or refusing surgery. 
Strategy to reduce bias: None 
Variables: None 

IV 

Miller, 2001203 Source: The Henrietta Banting Inclusion criteria: Women with DCIS, no previous breast or other malignancy, and II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Country: Canada 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Breast Center 
Number: 124 
Length of followup (months): 60 
for L and 80.4 for M  
Age: NA 8 ≤39 38; 40-49, 45; 50-
64, 33; ≥65 (NA) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
contralateral invasive cancer  

a detailed followup 
Exclusion criteria: On review without DCIS, or previous carcinoma, no followup, or 
primary histology slides unavailable 
Strategy to reduce bias: stratification and multivariate adjustment 
Variables: Methods of detection and parenchymal involved in multivariate analysis.
Age, method of detection, tumor size, architecture, necrosis, nuclear grade, 
calcification, margin, and overall percentage parennchymal involvement in 
stratification. 

Adepoju, 2006204 
Country: USA 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: MD Anderson Cancer 
Center 
Number: 310 
Length of followup (months): 
103.2 
Age: Median 55 (25-85) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
combined contralateral DCIS and 
invasive cancer; breast cancer 
mortality  

Inclusion criteria: Women with DCIS treated at authors' institute. 
Exclusion criteria: None. 
Strategy to reduce bias: Stratification 
Variables: Age, race, family history, margin, tumor size, nuclear grade, necrosis, 
microinvasion, and ADH or LN status in stratification. 

II-2C 

Takeda, 2001205 
Country: Japan 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: Keio University Hospital 
Department of Radiology 
Number: 114 
Length of followup (months): 46.7
Age: Median 46 (26-81) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality 

Inclusion criteria: Women with DCIS treated by BCS at authors' institute 
Exclusion criteria: None 
Strategy to reduce bias: None 
Variables: None 

II-2C 

Ben-David, 2007206 
Country: USA 
Design: Case-series 
Active treatment: LR or 
LRT 
Control treatment: None 

Source: Department of Radiation 
Oncology at the University of 
Michigan 
Number: 198 
Length of followup (months): 74.4
Age: Median 53.5 (30-83) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 

Inclusion criteria: Women with DCIS treated at the authors' institute 
Exclusion criteria: A prior diagnosis of invasive breast cancer 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Not specified in multivariate analysis. 
Age, race, menopausal status, patient's weight, family history, method of detection, 
tumor size, architecture, nuclear grade, margin, tamoxifen treatment, radiation 
dose, excision volume, and residual microcalcification in mammogram in 
stratification. 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality; distant 
recurrence 

Asjoe, 2007207 
Country: Belgium 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: The University Hospital, 
Antwerp 
Number: 104 
Length of followup (months): 36 
Age: Median 53.5 (29-79) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
regional recurrence; distant 
recurrence 

Inclusion criteria: Women with DCIS and/or microinvasive treated at the authors' 
institute 
Exclusion criteria: A prior diagnosis of invasive breast cancer 
Strategy to reduce bias: Stratification 
Variables: Margin, age, tumor size, nuclear grade, VN grade, and VNPI in 
stratification. 

II-2C 

Kestin, 2000208 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

Source: Patients at William 
Beaumont Hospital, Royal Oak, 
Michigan 
Number: 177 
Length of followup (months): 84 
Age: NA (18% <45) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer; 
breast cancer mortality; all-cause 
mortality; distant recurrence 

Inclusion criteria: Women with DCIS (Tis N0 M0) treated with BCS with or without 
radiation, and only mammographicallly detected tumors with complete histologic 
review, at the authors' institute. 
Exclusion criteria: Cases with invasive or microinvasive carcinoma of the breast, 
initial detection by any method other than mammography, or incomplete pathologic 
review. 
Strategy to reduce bias: Stratification 
Variables: Margin, pre-RT mammography, reexcision, age, nuclear grade, 
comedonecrosis, and VNPI in stratification. 

II-2C 

Goldstein, 2000209 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: Patients at William 
Beaumont Hospital, Royal Oak, 
Michigan 
Number: 132 
Length of followup (months): 84 
Age: Median 56 (31-84) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS (Tis N0 M0) treated with lumpectomy followed 
by radiation therapy, and only mammographicallly detected tumors with complete 
histologic review, at the authors' institute. 
Exclusion criteria: Cases with invasive or microinvasive carcinoma of the breast, 
initial detection by any method other than mammography, or incomplete pathologic 
review. 
Strategy to reduce bias: stratification and multivariate analysis 
Variables: Age, number of slides with DCIS, number of DCIS or TDLU within 4.2 
mm of final margin, nuclear grade, microcalcification, and tumor size in multivariate 
analysis. Architecture, necrosis, nuclear grade, growth pattern, margin, and 
reexcision in stratification. 

IV 

F-116 

 



 
Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Lee, 2006210 
Country: USA 
Design: Case-series 
Active treatment: M, LR 
or L  
Control treatment: None 

Source: The Breast Center in 
Van Nuys, California  
Number: 1,236 
Length of followup (months): 72 
Age: NA  
Outcomes: Ipsilateral DCIS; 
Ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; all-cause mortality; 
distant recurrence 

Inclusion criteria: Women with pure DCIS treated at the authors' institute. 
Exclusion criteria: Microinvasion 
Strategy to reduce bias: None 
Variables: None 

II-2C 

Meijnen, 2008211 
Country: Netherlands 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: Netherland Cancer 
Institute 
Number: 504 
Length of followup (months): 80.4
Age: Median 51 (22-81) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality; distant 
recurrence 

Inclusion criteria: Women with DCIS treated at the authors' institute 
Exclusion criteria: Invasive or microinvasive carcinoma or history of previous 
history of breast cancer 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Age, method of detection, treatment, margins, and pathologic grades in 
multivariate analysis. 
Age, architecture, and tumor size in stratification. 

II-2C 

Di Saverio, 2008212 
Country: Italy 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: Breast Unit of the 
Department of Surgery, S. Orsola 
Malpighi University Hospital in 
Bologna, Italy 
Number: 259 
Length of followup (months): 130
Age: NA 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; all-cause mortality  

Inclusion criteria: Women with DCIS treated by BCS with or without radiotherapy at 
authors' institute 
Exclusion criteria: None 
Strategy to reduce bias: Stratification 
Variables: Margin, age, method of detection, HRT, tumor size, family history, VN 
grade, and VNPI in stratification. 

II-2C 

Cataliotti, 1992213 
Country: Italy 
Design: Case-series 
Active treatment: M, LR 

Source: Department of Surgery 
and Radiotherapy of the 
University and General Hospital 
of Caraggi in Florence 

Inclusion criteria: Women with DCIS treated at the authors' institute 
Exclusion criteria: Paget's disease or positive LN 
Strategy to reduce bias: Stratification 
Variables: Margin, architecture, and tumor size in stratification 

II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

or L  
Control treatment: None 

Number: 183 
Length of followup (months): 94 
Age: Mean 54 (31-83) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer 

Ciatto, 1990214 
Country: Italy 
Design: Case-series 
Active treatment: M 
Control treatment: LR 

Source: 11 institutions in Italy 
Number: 350 
Length of followup (months): 66 
Age: Mean 52.8 (26-85) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality 

Inclusion criteria: Women with DCIS treated at the authors' institute 
Exclusion criteria: Axillary LN involvement 
Strategy to reduce bias: None 
Variables: None 

II-2C 

MacAusland, 2007215 
Country: USA 
Design: Case-series 
Active treatment: L 
Control treatment: None 

Source: 4 institutions (Women and 
Infant's Hospital, Rhode Island 
Hospital, St. Elizabeth's Medical 
Center, and Tufts-New England 
Medical Center 
Number: 222 
Length of followup (months): 55.2
Age: Mean 57 (31-85) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with mammographically detected DCIS were treated with 
excision alone at the authors' institutes 
Exclusion criteria: None 
Strategy to reduce bias: Stratification 
Variables: Margin, tamoxifen, VN grade, and VNPI in stratification. 

IV 

Sahoo, 2005216 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: University of Chicago 
Number: 103 
Length of followup (months): 63 
Age: NA 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer  

Inclusion criteria: Women with DCIS treated with BCS and radiation therapy at 
authors' institute 
Exclusion criteria: Limited information provided in the pathology reports 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Margin, age, nuclear grade, necrosis, and tumor size in multivariate 
analysis. 
Margin in stratification. 

IV 

Amichetti, 1999217 
Country: Italy 
Design: Case-series 
Active treatment: LR 

Source: 15 Radiation Oncology 
Departments mainly located in 
the north-east of Italy 
Number: 112 

Inclusion criteria: Women with mammographically detected subclinical DCIS 
treated with BCS and radiation therapy at authors' institute 
Exclusion criteria: Microinfiltration or prior or concurrent invasive carcinoma 
Strategy to reduce bias: None 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Control treatment: None Length of followup (months): 68 
Age: Median 50 (32-72) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer  
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer; 
breast cancer mortality; all-cause 
mortality  

Variables: None 

Dimpfl, 1996218 
Country: German 
Design: Case-series 
Active treatment: M, LR, 
or L  
Control treatment: None 

Source: the Universittats-
Frauenklinik Berlin-Charlottenberg 
and the I. Frauenklinik der 
Universitat Munchen 
Number: 161 
Length of followup (months): 78.4
Age: Average 56.7 (26-87) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; distant recurrence 

Inclusion criteria: Women with DCIS stage Tis treated at the authors' institute 
Exclusion criteria: None 
Strategy to reduce bias: None 
Variables: None 

II-2C 

Vapiwala, 2006219 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: the University of 
Pennsylvania 
Number: 192 
Length of followup (months): 74.4
Age: Median 57 (34-82) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
combined contralateral DCIS and 
invasive cancer; breast cancer 
mortality; all-cause mortality; 
regional recurrence; distant 
recurrence 

Inclusion criteria: Women with unilateral Tis N0 M0, clinical occult and 
mammographically detected, receiving breast-conserving surgery followed by 
definitive breast irradiation ≥50Gy, with treatment before 2000, and no adjuvant 
chemotherapy or hormonal treatment. 
Exclusion criteria: Paget disease of nipple, prior or concurrent invasive or 
microinvasive carcinoma of the ipsilateral or contralateral breast, or prior or 
concurrent malignancy other than DCIS, except for nonmelanoma skin cancer, or 
receiving <50Gy irradiation. 
Strategy to reduce bias: Stratification 
Variables: Margin and re-excision in stratification. 

IV 

Solin, 1996220 
Country: USA and 
Europe 
Design: Case-series 
Active treatment: LR 

Source: 10 institutions in 4 
countries in North America and 
Europe 
Number: 110 
Length of followup (months): 

Inclusion criteria: Women with unilateral TisN0M0, clinical occult and 
mammographically detected, receiving breast-conserving surgery followed by 
definitive breast irradiation ≥40Gy, with treatment before 1995, and no adjuvant 
chemotherapy or hormonal treatment. 
Exclusion criteria: Paget disease of nipple, prior or concurrent invasive or 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Control treatment: None 111.6 
Age: Median 51 (26-75) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

microinvasive carcinoma of the ipsilateral or contralateral breast, or prior or 
concurrent malignancy other than DCIS, except for nonmelanoma skin cancer, or 
receiving <40Gy irradiation. 
Strategy to reduce bias: Stratification 
Variables: Architecture, nuclear grade, and necrosis in stratification. 

Solin, 1996221 
Country: USA and 
Europe 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: 10 institutions in 4 
countries in North America and 
Europe 
Number: 270 
Length of followup (months): 
123.6 
Age: median 50 (26-82) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality; distant 
recurrence 

Inclusion criteria: Women with unilateral TisN0M0, receiving breast-conserving 
surgery followed by definitive breast irradiation 
Exclusion criteria: Paget disease of nipple, prior or concurrent invasive or 
microinvasive carcinoma of the ipsilateral or contralateral breast, or prior or 
concurrent malignancy other than DCIS 
Strategy to reduce bias: Stratification 
Variables: Age, margin, method of detection, architecture, necrosis, nuclear grade, 
and tumor size in stratification. 

IV 

Solin, 1993222 
Country: USA and 
Europe 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: 9 institutions in 4 
countries in North America and 
Europe 
Number: 172 
Length of followup (months): 84 
Age: Median 51 (27-77) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
breast cancer mortality; all-cause 
mortality; distant recurrence 

Inclusion criteria: Women with unilateral TisN0M0, receiving breast-conserving 
surgery followed by definitive breast irradiation 
Exclusion criteria: Paget disease of nipple, prior or concurrent invasive or 
microinvasive carcinoma of the ipsilateral or contralateral breast, or prior or 
concurrent malignancy other than DCIS 
Strategy to reduce bias: Stratification 
Variables: Margin, architecture, necrosis, and nuclear grade in stratification. 

IV 

Stallard, 2001223 
Country: UK 
Design: Case-series 
Active treatment: M, LR, 
LT, LRT, or L 
Control treatment: None 

Source: University department of 
Surgery and Pathology, Glasgow, 
UK 
Number: 220 
Length of followup (months): 132
Age: Median 58 (30-86) 
Outcomes: Ipsilateral invasive 
cancer; combined ipsiliateral 
DCIS and invasive cancer; 
breast cancer mortality; all-cause 

Inclusion criteria: Women with DCIS treated at the authors' institute 
Exclusion criteria: None. 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Distance from nipple to lesion, nuclear grade, and radiation therapy in 
multivariate analysis. 
Margin, mammogram characteristics, distance from lesion to nipple, architecture, 
necrosis, age, modified VNPI, tamoxifen treatment, and nuclear grade in 
stratification. 

II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

mortality; regional recurrence; 
distant recurrence 

Szelei-Steven 2000224 
Country: USA 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: The Tumor Registry 
database of the Ochsner Cancer 
Institute 
Number: 128 
Length of followup (months): 
104.4 
Age: Median 58 (28-86) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; distant recurrence 

Inclusion criteria: Women with pure DCIS registered in the Tumor Registry 
database of the Ochsner Cancer Institute 
Exclusion criteria: Pure LCIS, microinvasive disease, or nodal involvement 
Strategy to reduce bias: Stratification 
Variables: Age, family history, method of detection, margin, and architecture in 
stratification. 

Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Van Zee, 1999225 
Country: USA 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: Memorial Sloan-
Kettering Cancer Center 
Number: 157 
Length of followup (months): 74 
Age: Median 60 (20-87) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS treated by BCS with or without radiotherapy at 
authors' institute 
Exclusion criteria: Lost followup and incomplete radiation therapy data 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Not specified in multivariate analysis. 
Age, menopausal status, method of detection, tumor size, architecture, nuclear 
grade, margin, and radiation treatment in stratification. 

II-2C 

Warnberg, 2001226 
Country: Sweden 
Design: Case-control 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: Swedish Cancer 
Registry 
Number: NA 
Length of followup (months): NA 
Age: NA  
Outcomes: Ipsilateral invasive 
cancer; contralateral invasive 
cancer; breast cancer mortality  

Inclusion criteria: Women with DCIS registered in SCR 
Exclusion criteria: History of earlier breast cancer, invasive cancer, diagnosed by 
cytology only, LCIS, benign tumors, and male 
Strategy to reduce bias: Multivariate analysis 
Variables: Age, tumor size, and treatment in multivariate analysis. 

Registry 
(case 
control 
study with 
comparison 
groups) 

Warnberg, 2002227 
Country: Sweden 
Design: Case-series 
Active treatment: NA 
Control treatment: None 

Source: University Hospital of 
Uppsala and Central Hospital of 
Vasteras, all cases are included 
in Swedish Cancer Registry 
Number: 180 
Length of followup (months): 79 
Age: NA 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 

Inclusion criteria: Women with DCIS treated at authors' institute with complete 
phenotype classification. 
Exclusion criteria: Not enough tumor material to complete IH staining 
Strategy to reduce bias: Stratification 
Variables: Phenotype in stratification. 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality  

Warnberg, 1999228 
Country: Sweden 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: University Hospital of 
Uppsala and Central Hospital of 
Vasteras, all cases are included 
in Swedish Cancer Registry 
Number: 195 
Length of followup (months): 58 
Age: NA  
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS treated at authors' institute 
Exclusion criteria: Invasive, benign, or LCIS 
Strategy to reduce bias: stratification 
Variables: EORTC grade, VN grade, and nuclear grade in stratification. 

IV 

Holland, 1998229 
Country: UK 
Design: Case-series 
Active treatment: LRT, 
LR, LT or L 
Control treatment: None 

Source: University Hospital of 
South Manchester 
Number: 129 
Length of followup (months): 35 
Age: Median 57 (37-78) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer  

Inclusion criteria: Women with DCIS treated at authors' institute 
Exclusion criteria: None 
Strategy to reduce bias: Stratification 
Variables: Margin and modified VNPI in stratification 

IV 

Fowble, 1997230 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: Fox Chase Cancer Center 
and University of Pennsylvania 
Number: 110 
Length of followup (months): 63.6
Age: Median 56 (37-81) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer; 

Inclusion criteria: Women with mammographically detected DCIS treated by BCS 
and radiation at authors' institute 
Exclusion criteria: Prior history of breast cancer 
Strategy to reduce bias: Stratification 
Variables: Age, family history, mammogram characteristics, race, margin, 
reexcision, and architecture in stratification 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

breast cancer mortality; all-cause 
mortality; regional recurrence; 
distant recurrence 

Lara, 2003231 
Country: USA 
Design: Case-series 
Active treatment: M, MR, 
L, or LR 
Control treatment: None 

Source: Tumor registry of Saint 
Barnabas Medical Center, New 
Jersey 
Number: 102 
Length of followup (months): 228
Age: Mean 56 (31-82) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS treated by partial or total mastectomy with 
ALND 
Exclusion criteria: Previous evidence of invasive disease in ipsi or contralalteral 
breast, or a suspicion of microinvasive 
Strategy to reduce bias: None 
Variables: None 

IV 

Idvall, 2003232 
Country: Sweden 
Design: Case-series 
Active treatment: L 
Control treatment: None 

Source: Cancer registry of the 
Southern Swedish Health Care 
Region 
Number: 121 
Length of followup (months): NA 
Age: Median 58 (30-84) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS treated by BCS alone in the registry 
Exclusion criteria: None 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Polarisation, nuclear grade, mitotic frequency, and growth pattern in 
multivariate analysis. 
Polarisation, nuclear grade, and mitotic frequency in stratification. 

Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

Rodrigues, 2004233 
Country: Spain 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: Institut d'Oncologia 
Radioterapica, Hospital de 
l'Esperanca, Barcelona, Spain 
Number: 101 
Length of followup (months): 34 
Age: Mean 55.8 (NA) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; distant recurrence 

Inclusion criteria: Women with DCIS treated by BCS and radiation at authors' 
institute 
Exclusion criteria: Diffuse microcalcification on the mammograms, multicentric 
disease, more than 4cm in diameter, a difficult followup, and a worse correlation 
between tumor size/breast size 
Strategy to reduce bias: None 
Variables: None 

IV 

Bemitez,  2006234 
Country: USA 
Design: Case-series 
Active treatment: L + APBI 
Control treatment: None 

Source: 12 institutions in phase II 
MammoSite Breast 
Brachytherapy clinical study 
Number: 100 
Length of followup (months): 9.5 

Inclusion criteria: Women with DCIS who were undergoing BCS and treated with 
MammoSite device to deliver APBI, age ≥45, unicentric pure DCIS, mammographic 
lesion of 3cm or less, negative margins 1 mm or more, post-op final gross 
pathologic size ≤5cm, clinical node negative, and post-op mammogram showing 
the absence of any residual microcalcification  

Registry 
(retrospecti
ve analysis 
without 
comparison 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Age: Mean 60.8 (NA) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer  

Exclusion criteria: The MammoSite catheter was removed due to inadequate skin 
distance, poor cavity conformance, positive margin, final histology, and physician 
decision 
Strategy to reduce bias: None 
Variables: None 

groups) 

Douglas-Jones, 2002235 
Country: UK 
Design: Case-series 
Active treatment: L 
Control treatment: None 

Source: University of Wales 
College of Medicine, South 
Glamorgan, UK 
Number: 115 
Length of followup (months): NA 
Age: NA (50-65) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; distant 
recurrence 

Inclusion criteria: Women with pure screen detected DCIS, treated by BCS at 
authors' institute 
Exclusion criteria: A completion mastectomy 
Strategy to reduce bias: Multivariate analysis 
Variables: Not specified in multivariate analysis 

IV 

Gilleard, 2008236 
Country: UK 
Design: Case-series 
Active treatment: L 
Control treatment: None 

Source: The Royal Devon and 
Exeter Hospital 
Number: 215 
Length of followup (months): 53 
Age: Mean 60.3 (33-91) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality 

Inclusion criteria: Women with DCIS treated by BCS alone in the authors' institute 
Exclusion criteria: Mastectomy, radiation therapy, or simultaneously occurring 
invasive disease 
Strategy to reduce bias: Stratification 
Variables: Age, margin, tumor size, re-excision, VN grade, and VNPI in 
stratification 

IV 

Omlin, 2006237 
Country: Multi-countries 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: The Rare Cancer 
Network 
Number: 373 
Length of followup (months): 72 
Age: Median 41 (23-45) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality; regional 
recurrence; distant recurrence 

Inclusion criteria: Women with DCIS, treated by BCS, age 45 years or younger at 
diagnosis, from 18 institutions 
Exclusion criteria: None 
Strategy to reduce bias: Multivariate analysis 
Variables: Age, method of detection, tumor size, necrosis, grade, margin, ER 
status, and treatment in multivariate analysis 

II-2C 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Habel, 1998238 
Country: USA 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: 13 counties of western 
Washington in SEER 
Number: 709 
Length of followup (months): 62 
Age: NA (20-74) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; all-cause mortality  

Inclusion criteria: Women with first unilateral DCIS identified from 13 counties of 
western Washington in SEER, treated by BCS, and at least 6 months of followup 
time 
Exclusion criteria: LCIS, mastectomy, or previously diagnosed with DCIS or 
invasive breast cancer 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Method of detection, tumor size, architecture, marital status, menarche 
age, parity, first birth age, family history, education, BMI, alcohol consumption, 
HRT, oral contraceptives or radiation treatment plus age and follow-up time in 
multivariate analysis. 
Method of detection, tumor size, architecture, age, marital status, menarche, parity, 
first birth age, family history, education, BMI, alcohol consumption, HRT, oral 
contraceptives and radiation treatment in stratification. 

SEER 
Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Ellsworth, 2007239 
Country: USA 
Design: Case-series 
Active treatment: M or 
BCS 
Control treatment: None 

Source: The Windber Medical 
Center, Memorial Medical Center 
Pathology Department, or 
Clinical Breast Care Project 
Pathology Laboratory 
Number: 100 
Length of followup (months): NA 
Age: Average 59.7 (NA) 
Outcomes: Ipsilateral invasive 
cancer; all-cause mortality  

Inclusion criteria: Pure DCIS with no evidence of an invasive component from the 
Windber Medical Center, Memorial Medical Center Pathology Department, or 
Clinical Breast Care Project Pathology Laboratory 
Exclusion criteria: None 
Strategy to reduce bias: None 
Variables: None 

IV 

Ottesen, 2000240 
Country: Denmark 
Design: Case-series 
Active treatment: L 
Control treatment: None 

Source: DBCG 82-IS (Danish 
nationwide prospective study of in 
situ carcinoma of the breast) 
Number: 168 
Length of followup (months): 120
Age: Median 48 (29-85) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS in the protocol DBCG 82-IS from 1982 to 1989 
and treated with excision only. 
Exclusion criteria: Cases with microinvasion, with previous malignant disease 
(except in situ cervical cancer and skin cancer), or missing for histopathological 
review. 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Tumor size, necrosis, and nuclear size in multivariate analysis. 
Tumor size, necrosis, and nuclear size, and architecture in stratification. 

DBCG 82-
IS Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

Kollias, 1999241 
Country: Australia 
Design: Case-series 
Active treatment: NA 

Source: The Nottingham City 
Hospital 
Number: 238 
Length of followup (months): 108

Inclusion criteria: Women with operable invasive cancer and DCIS treated at 
authors' institute, and only results of DCIS cases are abstracted 
Exclusion criteria: Patients with synchronous bilateral breast cancer 
Strategy to reduce bias: None 

IV 

F-125 

 



 
Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Control treatment: None Age: NA 
Outcomes: Combined 
contralateral DCIS and invasive 
cancer  

Variables: None 

Jha, 2001242 
Country: UK 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: National Breast Cancer 
Screening Programmes 
Number: 292 
Length of followup (months): 88 
Age: Median 59 (51-65) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; distant 
recurrence 

Inclusion criteria: Women with DCIS detected by National Breast Cancer Screening 
Programmes 
Exclusion criteria: Lost followup, invasive component, or bilateral disease 
Strategy to reduce bias: None 
Variables: None 

II-2C 

Rakovitch,  2007243 
Country: Canada 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

Source: University of Toronto 
Number: 310 
Length of followup (months): 82.8
Age: Median 56 (25-93) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer  

Inclusion criteria: Women with DCIS treated by BCS with or without radiotherapy at 
authors' institute 
Exclusion criteria: Mastectomy 
Strategy to reduce bias: Multivariate analysis 
Variables: Radiation, nuclear grade, multifocality, and margin in multivariate 
analysis. 
Multifocality in stratification. 

II-2C 

Pinsky, 2007244 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: Patients at William 
Beaumont Hospital, Royal Oak, 
or another hospital in Michigan 
Number: 513 
Length of followup (months): NA 
Age: NA  
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS (Tis N0 M0) treated with lumpectomy followed 
by radiation therapy, with complete histologic review, at the authors' institute. 
Exclusion criteria: Cases with invasive or microinvasive carcinoma of the breast, or 
incomplete pathologic review. 
Strategy to reduce bias: None 
Variables: None 

IV 

Carlson, 2007245 
Country: USA 
Design: Case-series 
Active treatment: SSM 
Control treatment: None 

Source: Emory University Hospital
Number: 225 
Length of followup (months): 82.3
Age: Mean 44.3 (24-63) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; regional 
recurrence; distant recurrence 

Inclusion criteria: Women with DCIS treated by SSM and immediate reconstruction
Exclusion criteria: Microinvasion 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Not specified in multivariate analysis 
Age, tumor size, necrosis, grade (not specified), margin, core biopsy, and SSM 
type in stratification. 

IV 

F-126 

 



 
Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Kricker, 2004246 
Country: Australia 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: New South Wales Cancer 
Registry 
Number: 945 
Length of followup (months): 51.6
Age: NA 
Outcomes: Ipsilateral invasive 
cancer; contralateral invasive 
cancer  

Inclusion criteria: Women with first diagnosed DCIS in 1995-2000 and notified to 
the NSW Central Cancer Registry 
Exclusion criteria: With previous or simultaneously (same month) diagnosed of 
invasive breast cancer, or microinvasive disease 
Strategy to reduce bias: None 
Variables: None 

Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Temple, 1989247 
Country: Canada 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: Alberta Cancer Registry 
Number: 109 
Length of followup (months): 72 
Age: Mean 55 (30-88) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; distant recurrence 

Inclusion criteria: Women with DCIS or LCIS in the Alberta Cancer Registry, with or 
without microinvasion, reviewed by three pathologists, and only DCIS data are 
considered 
Exclusion criteria: None 
Strategy to reduce bias: None 
Variables: None 

Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Franceschi, 1998248 
Country: Switzerland 
Design: Case-series 
Active treatment: NA 
Control treatment: None 

Source: Vaud Cancer Registry 
Number: 186 
Length of followup (months): NA 
Age: Median 55 (27-87) 
Outcomes: Ipsilateral invasive or 
contralateral invasive cancer 

Inclusion criteria: Women with first DCIS or LCIS in the Vaud Cancer Registry and 
only DCIS data are considered 
Exclusion criteria: History of previous malignancies except non-melanoma skin 
cancer, or concurrent cancer of the breast or other sites 
Strategy to reduce bias: None 
Variables: None 

Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

Li, 2006249 
Country: USA 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: SEER 
Number: 37,692 
Length of followup (months): NA 
Age: Mean 58.6 (NA) 
Outcomes: Ipsilateral invasive 
cancer; contralateral invasive 
cancer 

Inclusion criteria: Women with unilateral DCIS or LCIS (only DCIS data are 
abstracted) without a previous history of any type of in situ or invasive cancer 
Exclusion criteria: Less than 6 months of followup 
Strategy to reduce bias: Multivariate analysis 
Variables: Age, year, registry site, and surgery/radiation in multivariate analysis. 

SEER 
Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 

Schouten van der 
Velden, 2006250 
Country: Netherlands 
Design: Case-series 
Active treatment: M or L 
Control treatment: None 

Source: Cancer registry of the 
Comprehensive Cancer Centre of 
Middle Netherlands 
Number: 502 
Length of followup (months): 50.6
Age: Median 56.4 (26.5-89.7) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer  

Inclusion criteria: Women with DCIS treated through the registry 
Exclusion criteria: Simultaneously other malignancies except nonmelanoma skin 
cancer, no medical record, microinvasion, LCIS component, history of breast 
cancer, no followup data 
Strategy to reduce bias: Stratification 
Variables: Age, family history, method of detection, tumor size, grade (not 
specified), margin, reexcision, and treatment in stratification 

Registry 
(retrospecti
ve analysis 
with 
comparison 
groups) 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Jhingran, 2002251 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: MD Anderson Cancer 
Center 
Number: 150 
Length of followup (months): 63 
Age: Median 53 (32-81) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer; breast cancer mortality; 
all-cause mortality; distant 
recurrence 

Inclusion criteria: Women with DCIS treated by BCS and radiation at authors' 
institute 
Exclusion criteria: No prior history of breast cancer with DCIS, or microinvasion 
Strategy to reduce bias: Stratification 
Variables: Age and nuclear grade in stratification 

IV 

Habel, 1997252 
Country: USA 
Design: Case-series 
Active treatment: NA 
Control treatment: None 

Source: 13 counties of western 
Washington in SEER 
Number: 1,929 
Length of followup (months): 56 
Age: NA (20-84) 
Outcomes: Contralateral DCIS; 
contralateral invasive cancer; 
combined contralateral DCIS and 
invasive cancer  

Inclusion criteria: Women with first unilateral pure DCIS or pure LCIS identified 
from 13 counties of western Washington in SEER, and at least 6 months of 
followup time, only DCIS data are abstracted 
Exclusion criteria: Mixed LCIS and DCIS, a history of breast cancer, and 
contralateral invasive or DCIS during the same year 
Strategy to reduce bias: Stratification 
Variables: Time since diagnosis in stratification 

SEER 
Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

Tan, 2002253 
Country: Singapore 
Design: Case-series 
Active treatment: Bx, L, 
M 
Control treatment: None 

Source: Singapore General 
Hospital 
Number: 102 
Length of followup (months): 32 
Age: median 52 (28-85) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 
DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer  

Inclusion criteria: Women with pure DCIS treated at the authors' institute. 
Exclusion criteria: None 
Strategy to reduce bias: None 
Variables: None 

IV 

Roka, 2004254 
Country: Austria 
Design: Case-series 
Active treatment: L, LR, 
LT, or LRT 
Control treatment: None 

Source: Department of General 
Surgery, University of Vienna, 
Austria 
Number: 132 
Length of followup (months): 
61.6 

Inclusion criteria: Women with DCIS treated by BCS at authors' institute 
Exclusion criteria: A history of breast or any other cancer 
Strategy to reduce bias: Stratification 
Variables: Age, tumor size, nuclear grade, margin, ER, PR, p53, her-2/neu, 
focality, microinvasion, radiation, and hormone therapy in stratification. 

II-2C 

F-128 

 



 
Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Age: Median 56 (32-85) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; breast cancer 
mortality; all-cause mortality; 
regional recurrence; distant 
recurrence 

Wilson, 2006255 
Country: UK 
Design: Case-series 
Active treatment: NA 
Control treatment: None 

Source: University Hospital of 
South Manchester 
Number: 139 
Length of followup (months): 60 
Age: Median 55 (NA) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer 

Inclusion criteria: Women with pure DCIS treated at the authors' institute. 
Exclusion criteria: None 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Age, margin, and nuclear grade in multivariate analysis. 
Age, nuclear grade, margin, ER, her2, Ki67, and c-Src in stratification. 

IV 

Warnberg, 2008256 
Country: Sweden 
Design: Case-series 
Active treatment: LR, M 
Control treatment: None 

Source: Patients from Uppsala 
University Hospital 
Number: 213 
Length of followup (months): 155
Age: median 60.2 (39-84) 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer  

Inclusion criteria: Women in Uppland and Vastmanland counties with primary DCIS 
and reported to the Swedish Cancer Registry 
Exclusion criteria: None 
Strategy to reduce bias: Stratification 
Variables: ER, PR, her-2 

IV 

Rudloff, 2009257 
Country: USA 
Design: Case-series 
Active treatment: LR or L 
Control treatment: None 

Source: MSKCC, New York 
Number: 294 
Length of followup (months): 132
Age: median 55 (26-89) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with pure DCIS treated by BCT at the authors' institute. 
Exclusion criteria: Review of pathology did not confirm the presence of DCIS 
without invasion 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Age, method of detection, treatment, and lobular neoplasia in 
multivariate analysis. 
ADH, lobular neoplasia, and columnar cell change in stratification. 

IV 

Trisal, 2004258 
Country: USA 
Design: Case-series 
Active treatment: M or L 
Control treatment: None 

Source: City of Hope Cancer 
Center 
Number: 171 
Length of followup (months): 70 
Age: median 55 (27-93) 
Outcomes: ipsilateral DCIS; 
ipsilateral invasive cancer; 
combined ipsiliateral DCIS and 
invasive cancer; contralateral 

Inclusion criteria: Women with pure DCIS treated at the authors' institute. 
Exclusion criteria: None 
Strategy to reduce bias: None 
Variables: None 

IV 

F-129 

 



 
Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

DCIS; contralateral invasive 
cancer; combined contralateral 
DCIS and invasive cancer; 
breast cancer mortality; all-cause 
mortality  

Innos, 2008259 
Country: USA 
Design: case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: California Cancer 
Registry 
Number: 23,547 
Length of followup (months): 55 
Age: NA 
Outcomes: Ipsilateral DCIS; 
ipsilateral invasive cancer; 
contralateral DCIS; contralateral 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer  

Inclusion criteria: Women diagnosed between 1988-1999 with a first primary 
carcinoma in situ of the breast 
Exclusion criteria: LCIS, cases diagnosed at autopsy 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Race, age, and period of diagnosis in multivariate analysis. 
Race, age, period of diagnosis, time since diagnosis of first DCIS, architecture, and 
radiation therapy in stratification. 

Registry 
(retrospecti
ve analysis 
without 
comparison 
groups) 

West, 2007260 
Country: USA 
Design: Case-series 
Active treatment: LR 
Control treatment: L 

Source: St. Joseph Hospital, 
Orange, CA 
Number: 153 
Length of followup (months): 99 
Age: median 55 (NA) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer; 
contralateral DCIS; contralateral 
invasive cancer; combined 
contralateral DCIS and invasive 
cancer;breast cancer mortality; 
all-cause mortality 

Inclusion criteria: Women with DCIS <4cm: Group 1: a minimum clear margin 5mm 
or reexcision margin clear and receive RT. Group 2: a minimum clear margin 
10mm or reexcision margin clear, tumor size <16mm, low to intermediate nuclear 
grade, and not receive RT. 
Exclusion criteria: Receiving mastectomy (112), going elsewhere for treatment (4), 
and positive margin refusing reexcisiom(4). 
Strategy to reduce bias: None 
Variables: None 

II-2C 

de Roos, 2005261 
Country: Netherlands 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: University of Groningen 
Medical Center and the Martini 
Hospital 
Number: 251 
Length of followup (months): 43 
Age: median 57 (NA) 
Outcomes: Combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women treated for DCIS from 1992 to 2003 in the aythors' 
institute 
Exclusion criteria: None 
Strategy to reduce bias: Stratification and multivariate analysis 
Variables: Not specified in multivariate analysis, but using regression analysis by 
elimination of variables in a stepwise manner. 
Age, margin, tumor size, grade, menopause status, family history, method of 
detection, microcalcification, FNAC, SCNB, axillary surgery, treatment, treatment 
according to guidelines, and period in stratification. 

IV 

Cox , 1997262 
Country: USA 
Design: Case-series 

Source: MCC at University of 
South Florida 
Number: 103 

Inclusion criteria: Women treated with lumpectomy at authors' institute 
Exclusion criteria: Diagnosis other than DCIS, postoperative mastectomy, or 
contralateral breast cancer development 

IV 

F-130 

 



 
Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Active treatment: L or LR 
Control treatment: None 

Length of followup (months): 57.5
Age: median 52.6 (30-82) 
Outcomes: ipsilateral DCIS. 
ipsilateral invasive cancer, 
combined ipsiliateral DCIS and 
invasive cancer  

Strategy to reduce bias: Stratification and multivariate analysis 
Lists of variables: Age, focality, and microinvasion in multivariate analysis. 
Focality and microinvasion in stratification. 

Ciatto, 1990263 
Country: Italy 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: The Centro per lo Studio 
e la Prevenzione Oncologica of 
Florence 
Number: 156 
Length of followup (months): NA 
Age: NA (19 <40 years, 39 40-49 
years, 47 50-59 years , 51>60 
years)  
Outcomes: combined ipsiliateral 
DCIS and invasive cancer, 
contralateral DCIS, contralateral 
invasive cancer, combined 
contralateral DCIS and invasive 
cancer, breast cancer mortality  

Inclusion criteria: Women with DCIS treated at the authors' institute 
Exclusion criteria: Axillary LN involvement or Paget's disease 
Strategy to reduce bias: None 
Lists of variables: None 

IV 

Page, 1995264 
Country: USA 
Design: Case-series 
Active treatment: BX 
Control treatment: None 

Source: Vanderbilt, Baptist, and 
St. Thomas Hospitals 
Number: 28 
Length of followup (months): NA 
Age: NA  
Outcomes: ipsilateral invasive 
cancer, breast cancer mortality 

Inclusion criteria: Women with small, noncomedo DCIS excised by biopsy only 
Exclusion criteria: None 
Strategy to reduce bias: None 
Lists of variables: None 

IV 

Sanders, 2005265 
Country: USA 
Design: Case-series 
Active treatment: BX 
Control treatment: None 

Source: Vanderbilt, Baptist, and 
St. Thomas Hospitals 
Number: 28 
Length of followup (months): 372
Age: NA  
Outcomes: ipsilateral invasive 
cancer, breast cancer mortality 

Inclusion criteria: Women with small, noncomedo DCIS excised by biopsy only 
Exclusion criteria: None 
Strategy to reduce bias: None 
Lists of variables: None 

IV 

Metz, 1999266 
Country: USA 
Design: Case-series 
Active treatment: MR 
Control treatment: None 

Source: University of 
Pennsylvania 
Number: 3 
Length of followup (months): 88.8
Age: median 46 (NA)  
Outcomes: combined ipsiliateral 

Inclusion criteria: Women with DCIS treated by mastectomy + radiotherapy 
Exclusion criteria: None 
Strategy to reduce bias: None 
Lists of variables: None 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

DCIS and invasive cancer, 
combined contralateral DCIS and 
invasive cancer, breast cancer 
mortality, regional recurrence, 
distant recurrence 

de Mascarel, 2002267 
Country: France 
Design: Case-series 
Active treatment: NA 
Control treatment: None 

Source: Rgional Cancer Center in 
Bordeaux 
Number: 931 
Length of followup (months): 87.6
Age: median 51 (NA)  
Outcomes: breast cancer 
mortality, all-cause mortality, 
distant recurrence 

Inclusion criteria: Women with DCIS, DCIS with microinvasion, and infiltrating 
ductal carcinoma with DCIS as predominant component treated at authors' 
institute, only DCIS or DCIS with microinvasion data were analyzed 
Exclusion criteria: Previous or synchronous infiltrating carcinoma 
Strategy to reduce bias: None 
Lists of variables: None 

IV 

Kepple, 2006268 
Country: USA 
Design: Case-series 
Active treatment: M, LR, 
LT, or L 
Control treatment: None 

Source: University of Arkansas 
Number: 94 
Length of followup (months): 48 
Age: median 57.5 (NA) 
Outcomes: ipsilateral DCIS, 
ipsilateral invasive cancer, 
combined ipsiliateral DCIS and 
invasive cancer, contralateral 
DCIS, contralateral invasive 
cancer, combined contralateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS with complete evaluation of ER, PR, HER, and 
p53 
Exclusion criteria: Microinvasion or lack of available tissue to perform 
immunohistochemistry for receptors 
Strategy to reduce bias: Stratification 
Lists of variables: ER, PR, and HER2 in stratification 

IV 

Bowers, 1990269 
Country: USA 
Design: Case-series 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: Wilford Hall USAF 
Medical Center 
Number: 45 
Length of followup (months): NA 
Age: mean 55 (NA)  
Outcomes: breast cancer 
mortality, all-cause mortality  

Inclusion criteria: Women with breast cancer, but only DCIS result was abstracted 
Exclusion criteria: None 
Strategy to reduce bias: None  
Lists of variables: None 

IV 

de Roos, 2007270 
Country: Netherlands 
Design: Case-series 
Active treatment: M, LR 
or L 
Control treatment: None 

Source: University of Groningen 
Medical Center and the Martini 
Hospital 
Number: 87 
Length of followup (months): 49.8
Age: median 57.7 (36.8-77.5) 
Outcomes: combined ipsiliateral 
DCIS and invasive cancer, distant 
recurrence 

Inclusion criteria: Women with DCIS or primary operable IDC at the authors' 
institute, only DCIS data were abstracted 
Exclusion criteria: Lack of available tissue to perform immunohistochemistry for 
receptors 
Strategy to reduce bias: Multivariate analysis 
Lists of variables: surgical procedure, margin, tumor size, grade, axillary status, 
RT, chemotherapy, Her2/neu, and p53 in multivariate analysis. 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Jiveliouk, 2009271 
Country: Israel 
Design: Case-series 
Active treatment: LR 
Control treatment: None 

Source: Tel-Aviv Sourasky 
Medical Center 
Number: 96 
Length of followup (months): 52 
Age: median 58 (32-81) 
Outcomes: combined ipsiliateral 
DCIS and invasive cancer, 
contralateral invasive cancer, 
breast cancer mortality, all-cause 
mortality, other 

Inclusion criteria: Women with mammography-detected, biopsy-proven TisN0M0, 
no physical examination finding suspicious for overt malignancy, unilateral disease 
at presentation, no multicentricity, treated by BCS plus RT, no prior or concurrent 
invasive or microinvasive carcinoma of the ipsilateral or contralateral breast, and 
no prior or concurrent malignancy other than DCIS. 
Exclusion criteria: Lost to followup 
Strategy to reduce bias: None 
Lists of variables: None 

IV 

Badve, 1998272 
Country: USA 
Design: Case-control 
Active treatment: M or L 
Control treatment: None 

Source: Royal Marsden Hospital 
Number: 123 
Length of followup (months): 39 
for cases and 68 for controls 
Age: median 52 (18-76) 
Outcomes: ipsilateral DCIS, 
ipsilateral invasive cancer, 
combined ipsiliateral DCIS and 
invasive cancer, contralateral 
DCIS, contralateral invasive 
cancer, combined contralateral 
DCIS and invasive cancer, all-
cause mortality 

Inclusion criteria: Women with DCIS without relapse within 6 months and surgery 
only 
Exclusion criteria: Subsequent invasive disease in the contralalteral breast, 
histological material unavailable, or receiving RT 
Strategy to reduce bias: Stratification 
Lists of variables: grade, method of detection, and architecture in stratification. 

II-3 

Provenzano, 2003273 
Country: Australia 
Design: Case-control 
Active treatment: LRT, 
LR, LT, or L 
Control treatment: None 

Source: Victorian Cancer 
Registry 
Number: 95 
Length of followup (months): 101
Age: NA (34-88) 
Outcomes: combined ipsiliateral 
DCIS and invasive cancer  

Inclusion criteria: Women with DCIS from Registry: cases suffered an ipsilateral 
recurrence occuring more than 3 months after the initial surgery, controls are 
matched for age, date of diagnosis 
Exclusion criteria: None 
Strategy to reduce bias: Multivariate analysis. 
Lists of variables: Grade and one of ER, PR, P21, P53, PS2, ERBB2, Cathepin D, 
BCL-2, androgen receptor, or method of detection. 

II-3 

Barnes, 2005274 
Country: UK 
Design: Case-control 
Active treatment: M, LR, 
or L 
Control treatment: None 

Source: University Hospital of 
South Manchester 
Number: 129 
Length of followup (months): 21 
for cases 
Age: median 55 for cases and 56 
for controls (39-82)  
Outcomes: combined ipsiliateral 
DCIS and invasive cancer 

Inclusion criteria: Women with DCIS: 39 cases with recurrence, 90 controls without 
recurrence after 5 years followup 
Exclusion criteria: None 
Strategy to reduce bias: Stratification and multivariate analysis 
Lists of variables: grade, Ki67, HER4, age, surgery type, margin, HER2, HER3, 
and ER in multivariate analysis. 
Grade, margin, Ki67, HER4, HER2, HER3, and ER in stratification. 

II-3 
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Table F26. Summary of characteristics of included observational studies (continued) 
 

Source and Number of 
Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 

Level of 
Evidence Study Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables 

Amichetti, 1999275 
Country: Italy 
Design: Survey 
Active treatment: LR 
Control treatment: None 

Source: 6 radiation oncology 
departments of north-east of Italy
Number: 83 
Length of followup (months): 
54.5 
Age: median 50 (29-88) 
Outcomes: Quality of life 

Inclusion criteria: Women with DCIS treated by BCS plus RT without any signs of 
disease at authors' institute 
Exclusion criteria: None 
Strategy to reduce bias: None 
Lists of variables: None 

IV 

Turaka Year: 2009276 
Country: USA 
Design: Case-series 
Active treatment: LR or 
LRT 
Control treatment: None 

Source: Fox Chase Cancer Center
Number: 440 
Length of followup (months): 81.6
Age: median 56.5 (31-91) 
Outcomes: ipsilateral DCIS, 
ipsilateral invasive cancer, 
combined ipsiliateral DCIS and 
invasive cancer, combined 
contralateral DCIS and invasive 
cancer, breast cancer mortality, 
all-cause mortality, regional 
recurrence, distant metastasis 

Inclusion criteria: Women with DCIS (stage 0) treated with BCS +RT at authors' 
institute 
Exclusion criteria: Male, microinvasion, a diagnosis of Paget's disease, 
mastectomy, or BCS without RT 
Strategy to reduce bias: stratification 
Lists of variables: Age. Margin, tamoxifen treatment, post-biopsy mammogram, 
and mammographic characteristics in stratification 

IV 

Kinne, 1989277 
Country: USA 
Design: Case-series 
Active treatment: M 
Control treatment: None 

Source: MSKCC 
Number: 101 
Length of followup (months): 138
Age: NA  
Outcomes: ipsilateral DCIS, 
ipsilateral invasive cancer, breast 
cancer mortality, all-cause 
mortality  

Inclusion criteria: Women with pure DCIS, LCIS, or mixed treated at authors' 
institute. Only DCIS and mixed DCIS-LCIS were abstracted. 
Exclusion criteria: Previous carcinoma, bilateral breast cancer, and evidence of 
microinvasion 
Strategy to reduce bias: None 
Lists of variables: None 

IV 

Ward Year: 1992278 
Country: USA 
Design: Case-series 
Active treatment: M or LR 
Control treatment: None 

Source: Connecticut Tumor 
Registry 
Number: 220 
Length of followup (months): NA 
Age: mean 58.8 (NA)  
Outcomes: combined ipsiliateral 
DCIS and invasive cancer, 
breast cancer mortality, all-cause 
mortality, other 

Inclusion criteria: Either DCIS or LCIS at the CTR, but only DCIS results are 
abstracted 
Exclusion criteria: None 
Strategy to reduce bias: None 
Lists of variables: None 

IV 

Rosner , 1980279 
Country: USA 
Design: Case-series 
Active treatment: M or L 

Source: National breast cancer 
survey 
Number: 202 
Length of followup (months): NA 

Inclusion criteria: Collected from 498 hospitals, only DCIS data were abstracted 
Exclusion criteria: Nodal positive DCIS 
Strategy to reduce bias: stratification 
Lists of variables: Race in stratification. 

IV 
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Table F26. Summary of characteristics of included observational studies (continued) 
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Study 
Source and Number of 

Patients, Followup Duration 
(months), Age (Range), and 

Outcomes 
Key Inclusion / Exclusion Criteria, Strategy to Reduce Bias, Variables Level of 

Evidence 

(LR?) 
Control treatment: None 

Age: mean 54.3 (NA)  
Outcomes: combined ipsiliateral 
DCIS and invasive cancer, other 

Nekhlyudov, 200649 
Country: USA 
Design: Case control 
Active treatment: M, L, R, 
T 
Control treatment: None 

Source: Two Nurses' Health 
Study cohorts 
Number: 114,728 
Length of followup (months): NA 
Age: mean 52.4 in case 
group,47.8 in control group (NA) 
Outcomes: Quality of life 

Inclusion criteria: Women with DCIS diagnosed between 1992 and 2000 in two 
NHS cohorts.  
Exclusion criteria: Women without completing the pre-DCIS survey, with DCIS, 
invasive breast cancer, or other cancer except nonmelanoma skin cancer before 
the initial survey, with the presence of lobular and/or invasive characteristics, 
missing information, receiving chemotherapy, or died before completing the 
followup assessment. 
Strategy to reduce bias: multivariate adjustment 
Lists of variables: age, baseline score, BMI, comobidity, menopausal status, 
diagnosis period, surgery, tamoxifen, and radiation therapy in multivariate analysis. 

II-3 

Silverstein, 2008280 
Country: USA 
Design: Case control 
Active treatment: LR or L  
Control treatment: None 

Source: The Breast Center in 
Van Nuys, California  
Number: 1,363 
Length of followup (months): 87 
Age: NA  
Outcomes: ipsilateral DCIS, 
ipsilateral invasive cancer, 
combined ipsiliateral DCIS and 
invasive cancer, breast cancer 
mortality, all-cause mortality, 
distant recurrence 

Inclusion criteria: Women with pure DCIS treated at the authors' institute. 
Exclusion criteria: Microinvasion. 
Strategy to reduce bias: None 
Lists of variables: None 

II-2C 

 



 

Table F27. Total all mortality 
 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
All cause mortality 
Jhingran, 2002251 150 120 0.06 
Vicini, 2001180 148 120 0.046 

410 120 0.109 
43 120 0 

367 120 0.114 
313 120 0.088 

Vargas, 2005181 

298 120 0.082 
132 120 0.034 
146 120 0.031 
31 120 0.416 

Kestin, 2000171 

177 120 0.092 
Fowble, 1997230 110 120 0.06 

259 120 0.013 Di Saverio, 2008212 
259 120 0.013 

Ciatto, 1990214 350 120 0.04 
Tunon-de-Lara, 2001155 208 120 0.00028 
Amichetti, 1999217 112 120 0.012 
Amichetti, 1997199 139 120 0.07 

1236 144 0.1 
430 144 0.1 
806 144 0.1 
310 144 0.11 

Lee, 2006210 

496 144 0.11 
Ben-David, 2007206 198 180 0.252  
Omlin, 2006237 373 120 0.03 (0; 0.05) 
Ben-David, 2007206 198 120 0.178 (0.111; 0.274) 
Vapiwala, 2006219 192 120 0.13 (0.08; 0.23) 
Solin, 1996221 270 120 0.06 (0.03; 0.09) 
Vapiwala, 2006219 192 180 0.29 (0.18; 0.44) 
Solin, 1996221 270 180 0.13 (0.07; 0.19) 
Ben-David, 2007206 198 60 0.02 (0.006, 0.06) 
Vapiwala, 2006219 192 60 0.03 (0.01; 0.07) 
Solin, 1996221 270 60 0.02 (0,; 0.03) 
Vicini, 2008175 195 24 0.013 
Jhingran, 2002251 150 60 0.03 
Ciatto, 1990214 350 180 0.04 
Vicini, 2001180 148 60 0.037 

410 60 0.053 
43 60 0 

367 60 0.055 
54 60 0.189 

313 60 0.042 

Vargas, 2005181 

298 60 0.044 
Kestin, 2000171 132 60 0.024 

146 60 0.022 
31 60 0.143 

Kestin, 2000208 

177 60 0.042 
Fowble, 1997230 110 60 0.04 
Ciatto, 1990214 350 60 0.02 
Amichetti, 1997199 139 60 0.02 
Vargas, 2005181 54 96 0.255 

91 96 0.043 
119 96 0.031 

Meijnen, 2008211 

210 96 0.039 
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Table F27. Total all mortality (continued) 
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Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
294 96 0.006 

MacDonald, 2005191 448 57 0.054 (0.036,; 0.079) 
Amichetti, 1999217 112 68 0.009 (0.001; 0.061) 
Stallard, 2001223 220 132 0.032 (0.015; 0.065) 
Warnberg, 2002227 180 79 0.094 (0.06; 0.147) 
Omlin, 2006237 373 72 0.019 (0.009; 0.039) 
Habel, 1998238 709 62 0.065 (0.049; 0.086) 

100 NA 0.005 (0; 0.074) 
29 NA 0.017 (0.001; 0.217) 

Ellsworth, 2007239 

71 NA 0.007 (0; 0.101) 
Trisal, 2004258 171 70 0.041(0.02, 0.083) 
West, 2007260 153 98.4 0.098(0.06, 0.156) 
de Mascarel, 2002267 722 120 0.035 
Bowers, 1990269 45 NA 0.067(0.022, 0.187) 
Jiveliouk, 2009271 96 96 0 
Bellamy, 1993281 130 60 0.077(0.042, 0.137) 
Turaka, 2009276 440 180 0.08 
Kinne, 1989,2535929 101 138 0.059(0.027, 0.126) 
Roka, 2004254 132 61.6 0.152 (0.1; 0.223) 

91 80.4 0.044 (0.017; 0.111) 
119 80.4 0.034 (0.013; 0.086) 
210 80.4 0.038 (0.019; 0.074) 

Meijnen, 2008211 

294 80.4 0.017 (0.007; 0.04) 
 



 

Table F28. Total breast cancer mortality 
 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
Breast cancer mortality 
Jhingran, 2002251 150 120 0 
Kestin, 2000171 132 120 0.01 
Vicini, 2001180 148 120 0.009 

410 120 0.019 
43 120 0 
367 120 0.02 
313 120 0.012 

Vargas, 2005181 

298 120 0.012 
146 120 0.009 
31 120 0 

Kestin, 2000208 

177 120 0.008 
Fowble, 1997230 110 120 0 
Amichetti, 1997199 139 120 0 

167 120 0 Silverstein, 1995196 
133 120 0.03 

1236 144 0.01 
430 144 0.008 
806 144 0.01 
310 144 0.02 

Lee, 2006210 

496 144 0.004 
Nakamura, 2002193 260 144 0.022 
Habel, 1998238 709 120 0.06 (0.01, 0.1) 
Ben-David, 2007206 198 120 0.041 (0, 0.085) 
Vapiwala, 2006219 192 120 0.01 (0, 0.07) 
Solin, 1996221 270 120 0.03 (0.01, 0.05) 
Ben-David, 2007206 198 180 0.066 (0, 0) 
Vapiwala, 2006219 192 180 0.04 (0.01, 0.16) 
Solin, 1996221 270 180 0.04 (0.01, 0.07) 
Habel, 1998238 709 60 0.006 (0, 0.01) 
Solin, 1996221 270 60 0.01 (0, 0.02) 
Vicini, 2008175 195 24 0.006 
Jhingran, 2002251 150 60 0 
Kestin, 2000171 132 60 0 
Vicini, 2001180 148 60 0 

410 60 0.006 
43 60 0 
367 60 0.007 
54 60 0.061 
313 60 0.007 

Vargas, 2005181 

298 60 0.007 
146 60 0 
31 60 0 

Kestin, 2000208 

177 60 0 
Ben-David, 2007206 198 60 0 
Fowble, 1997230 110 60 0 
Vapiwala, 2006219 192 60 0 
Amichetti, 1997199 139 60 0 
Chuwa, 2008200 60 60 0 
Vargas, 2005181 54 96 0.063 

91 96 0.032 
119 96 0.02 
210 96 0.027 

Meijnen, 2008211 

294 96 0.006 
Silverstein, 1996194 333 96 0.02 
Tunon-de-Lara, 2001155 208 86 0.014 (0.005, 0.044) 
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Table F28. Total breast cancer mortality (continued) 
 

F-139 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
Silverstein, 2003162 280 81 0.018 (0.007, 0.042) 
Kestin, 2000171 132 84 0.008 (0.001, 0.052) 
Nakamura, 2002193 260 105 0.019 (0.008, 0.045) 

138 79 0.022 (0.007, 0.065) Silverstein, 1996194 
195 79 0.003 (0, 0.039) 
187 78 0.003 (0, 0.041) Silverstein, 1995195 
238 78 0.008 (0.002, 0.033) 
109 51 0.009 (0.001, 0.062) Silverstein, 1991198 
104 51 0.01 (0.001, 0.065) 

Amichetti, 1997199 139 81 0.004 (0, 0.054) 
Mirza, 2000201 109 132 in DCIS, 144 in 

DCIS with microinvasion 
0.018 (0.005, 0.07) 

Chagpar, 2003202 109 11.4 0.005 (0, 0.068) 
Adepoju, 2006204 310 103.2 0.016 (0.007, 0.038) 
Takeda, 2001205 114 46.7 0.004 (0, 0.066) 
Ben-David, 2007206 198 74.4 0.02 (0.008, 0.053) 
Kestin, 2000208 146 84 0.007 (0.001, 0.047) 

1236 72 0.006 (0.003, 0.013) 
430 72 0.002 (0, 0.016) 
806 72 0.009 (0.004, 0.018) 
310 72 0.019 (0.009, 0.042) 

Lee, 2006210 

496 72 0.002 (0, 0.014) 
91 80.4 0.033 (0.011, 0.097) 
119 80.4 0.025 (0.008, 0.075) 
210 80.4 0.029 (0.013, 0.062) 

Meijnen, 2008211 

294 80.4 0.007 (0.002, 0.027) 
Ciatto, 1990214 350 66 0.02 (0.01, 0.041) 
Amichetti, 1999217 112 68 0.004 (0, 0.067) 

37 78.4 0.013 (0.001, 0.178) 
78 78.4 0.006 (0, 0.093) 

Dimpfl, 1996218 

46 78.4 0.011 (0.001, 0.149) 
Stallard, 2001223 220 132 0.005 (0.001, 0.032) 

128 104.4 0.016 (0.004, 0.06) Szelei-Stevens, 2000224 
43 104.4 0.047 (0.012, 0.168) 

Warnberg, 2002227 180 79 0.011 (0.003, 0.043) 
Rodrigues, 2004233 101 34 0.005 (0, 0.073) 
Gilleard, 2008236 215 53 0.009 (0.002, 0.036) 
Omlin, 2006237 373 72 0.013 (0.006, 0.032) 
Habel, 1998238 709 62 0.016 (0.009, 0.028) 
WarreL, 2005164 477 91 0.004 (0.001, 0.017) 
Silverstein, 2003190 259 88 0.019 (0.008, 0.046) 
MacDonald, 2005191 447 57 0.002 (0, 0.016) 
Roka, 2004254 132 61.6 0.023 (0.007, 0.068) 
Trisal, 2004258 171 70 0.012 (0.003, 0.046) 
West, 2007260 153 98.4 0.003 (0, 0.05) 
Ciatto, 1990263 156 NA 0.032 (0.013, 0.075) 
Page, 1995264 28 NA 0.179 (0.076, 0.364) 
Sanders, 2005265 28 372 0.179 (0.076, 0.364) 
Metz, 1999,266 3 88.8 0.125 (0.007, 0.734) 
de Mascarel I, 2002267 722 87.6 0.01 (0.005, 0.02) 
Bowers, 1990269 45 NA 0.011 (0.001, 0.151) 
Jiveliouk, 2009271 96 96 0 
Turaka, 2009276 440 180 0.07 
Kinne, 1989277 101 138 0.01 (0.001, 0.067) 
Ward, 1992278 178 120 0.011 (0.003, 0.044) 
Warren, 2005164 477 91 0.008 (0.003, 0.022) 

 



 

Table F29. Total distant metastasis 
 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
Distant Metastasis 
Kricker, 2004246 945 51.6 0.044 (0.033, 0.06) 
Franceschi, 1998248 168 NA 0.119 (0.078, 0.177) 
Li, 2006249 37692 NA 0.04 (0.038, 0.042) 
Kricker, 2004246 945 51.6 0.002 (0.001, 0.008) 

180 79 0.194 (0.143, 0.259) 
180 79 0.128 (0.086, 0.185) 

Warnberg, 2002227 

180 79 0.067 (0.038, 0.114) 
Silverstein, 2003190 259 88 0.023 (0.01, 0.051) 
MacDonald, 2005191 446 57 0.002 (0, 0.016) 
Nakamura, 2002193 260 105 0.023 (0.01, 0.05) 

410 120 0.014 
43 120 0 

367 120 0.015 
313 120 0.012 

Vargas, 2005181 

298 120 0.012 
1236 144 0.01 
430 144 0.008 
806 144 0.015 
310 144 0.02 

Lee, 2006210 

496 144 0.004 
Vicini, 2008175 195 24 0.006 

410 60 0.01 
43 60 0 

367 60 0.01 
54 60 0.063 

313 60 0.007 

Vargas, 2005181 

298 60 0.007 
46 60 0.01 (0, 0.02) 

120 60 0.03 (0.02, 0.04) 
21 84 0.01 (0, 0.02) 

Bonnier, 1999154 

50 84 0.06 (0.04, 0.08) 
Vargas, 2005181 54 96 0.063 

91 96 0.043 
119 96 0.042 
210 96 0.04 

Meijnen, 2008211 

294 96 0.009 
Tunon-de-Lara, 2001155 208 86 0.005 (0.001, 0.033) 

716 91 0.02 (0.012, 0.033) 
145 91 0.014 (0.003, 0.053) 
145 91 0.014 (0.003, 0.053) 

Cutuli, 2001160 

435 91 0.014 (0.006, 0.03) 
Silverstein, 2003162 280 81 0.025 (0.012, 0.051) 
Vicini, 2008175 195 28.6 0.005 (0.001, 0.035) 
Fish, 1998183 124 60 0.004 (0, 0.061) 
Cutuli, 2002188 515 84 0.014 (0.006, 0.028) 
Silverstein, 1996194 138 79 0.029 (0.011, 0.075) 
Silverstein MJ, 1996194 195 79 0.003 (0, 0.039) 

187 78 0.011 (0.003, 0.042) Silverstein, 1995195 
238 78 0.013 (0.004, 0.038) 

Silverstein, 1991198 109 51 0.018 (0.005, 0.07) 
Amichetti, 1997199 139 81 0.004 (0, 0.054) 

67 86 0.007 (0, 0.107) Chuwa, 2008200 
103 86 0.005 (0, 0.072) 
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Table F29. Total distant metastasis (continued) 
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Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
Mirza, 2000201 109 132 in DCIS, 144 in DCIS 

with microinvasion 
0.018 (0.005, 0.07) 

Chagpar, 2003202 109 11.4 0.005 (0, 0.068) 
Ben-David, 2007206 198 74.4 0.01 (0.003, 0.039) 
Asjoe , 2007207 32 36 0.031 (0.004, 0.191) 

1236 72 0.008 (0.004, 0.015) 
430 72 0.005 (0.001, 0.018) 
806 72 0.01 (0.005, 0.02) 
310 72 0.023 (0.011, 0.047) 

Lee, 2006210 

496 72 0.002 (0, 0.014) 
91 80.4 0.044 (0.017, 0.111) 

119 80.4 0.025 (0.008, 0.075) 
210 80.4 0.033 (0.016, 0.068) 

Meijnen, 2008211 

294 80.4 0.007 (0.002, 0.027) 
37 78.4 0.013 (0.001, 0.178) 
78 78.4 0.006 (0, 0.093) 

Dimpfl, 1996218 

46 78.4 0.011 (0.001, 0.149) 
Vapiwala, 2006,219 192 74.4 0.01 (0.003, 0.041) 
Solin, 1996221 270 123.6 0.03 (0.015, 0.058) 
Stallard, 2001223 153 132 0.007 (0.001, 0.045) 
Szelei-Stevens, 2000224 43 104.4 0.047 (0.012, 0.168) 
Fowble, 1997230 110 63.6 0.009 (0.001, 0.062) 
Rodrigues, 2004233 101 34 0.005 (0, 0.073) 
Douglas-Jones, 2002235 115 NA 0.009 (0.001, 0.059) 
Omlin, 2006237 373 72 0.016 (0.007, 0.035) 
Jha, 2001242 124 88 0.008 (0.001, 0.055) 
Carlson, 2007245 223 82.3 0.009 (0.002, 0.035) 
Temple, 1989247 109 72 0.018 (0.005, 0.07) 
Jhingran, 2002251 150 63 0.003 (0, 0.051) 
Roka, 2004254 132 61.6 0.015 (0.004, 0.059) 
Metz, 1999266 3 88.8 0.125 (0.007, 0.734) 
de Mascarel, 2002267 722 120 0.02 
de Roos, 2007270 87 49.8 0.011 (0.002, 0.077) 
Turaka, 2009276 440 81.6 0.023 (0.012, 0.042) 

334 111 0.021 (0.01, 0.043) 
562 76 0.002 (0, 0.013) 

Silverstein , 2008280 

467 85 0.004 (0.001, 0.017) 
270 60 0.01 (0, 0.02) 
270 120 0.03 (0.01, 0.05) 

Solin, 1996221 

270 180 0.04 (0.01, 0.06) 
 



 

Table F30. Total regional recurrence 
 

Author Number of 
Participants 

Followup 
Duration 

Rate (or Probability) of 
Events 

Regional Recurrence 
716 91 0.018 (0.011, 0.031) 
145 91 0.003 (0, 0.052) 
145 91 0.003 (0, 0.052) 

Cutuli, 2001160 

435 91 0.018 (0.009, 0.036) 
Fish, 1998183 18 60 0.056 (0.008, 0.307) 
Fowble, 1997230 110 63.6 0.005 (0, 0.068) 
Omlin, 2006237 373 72 0.021 (0.011, 0.042) 
Vapiwala, 2006219 192 74.4 0.003 (0, 0.04) 
Stallard, 2001223 67 132 0.03 (0.007, 0.112) 
Carlson, 2007245 223 82.3 0.009 (0.002, 0.035) 
Roka, 2004254 132 61.6 0.015 (0.004, 0.059) 
Cutuli, 2002188 515 84 0.017 (0.009, 0.033) 
Vicini, 2008175 195 28.6 0.005 (0.001, 0.035) 
Amichetti, 1997199 139 81 0.007 (0.001, 0.049) 

32 36 0.031 (0.004, 0.191) Asjoe, 2007207 
104 36 0.029 (0.009, 0.086) 

Metz, 1999266 3 88.8 0.125 (0.007, 0.734) 
Turaka, 2009276 440 81.6 0.005 (0.001, 0.018) 
Tunon-de-Lara, 2001155 208 86 0.01 (0.002, 0.038) 
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Table F31. Total local DCIS or Invasive 
 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
Local DCIS or invasive recurrence 
Habel, 1998238 709 120 0.31 (0.24, 0.38) 
Ben-David, 2007206 198 120 0.098 (0.052, 0.144) 
Vapiwala, 2006219 192 120 0.1 (0.05, 0.2) 
Solin, 1996221 270 120 0.16 (0.11, 0.21) 

57 120 0.54 (0.33, 0.76) 
166 120 0.28 (0.17, 0.39) 

Omlin, 2006237 

150 120 0.14 (0.07, 0.22) 
515 120 0.182 (0.133, 0.23) Cutuli, 2002188 
190 120 0.438 (0.3, 0.577) 

Vapiwala, 2006219 192 180 0.15 (0.08, 0.26) 
Solin, 1996221 270 180 0.19 (0.13, 0.25) 
Habel, 1998238 709 60 0.15 (0.12, 0.18) 
Ben-David, 2007206 198 60 0.059 (0.026, 0.093) 
Vapiwala, 2006219 192 60 0.03 (0.01, 0.07) 
Solin, 1996221 270 60 0.07 (0.04, 0.1) 

515 84 0.126 (0.094, 0.158) Cutuli, 2002188 
190 84 0.324 (0.25, 0.397) 
150 120 0.12 
150 120 0.06 

Jhingran, 2002251 

150 120 0.03 
310 120 0.28 Rakovitch, 2007243 
305 120 0.18 

Kestin, 2000171 132 120 0.103 
Vicini, 2001180 148 120 0.124 

410 120 0.107 
43 120 0.095 
367 120 0.105 
313 120 0.094 

Vargas, 2005181 

298 120 0.095 
146 120 0.092 Kestin, 2000208 
31 120 0.078 
177 120 0.091 
211 120 0.084 Adepoju, 2006204 
92 120 0.295 

Amichetti, 1999217 112 120 0.09 
Fowble, 1997230 110 120 0.15 

167 120 0.02 Silverstein, 1995196 
133 120 0.19 

Amichetti, 1997199 139 120 0.14 
212 144 0.139 MacDonald, 2006192 
60 144 0.025 

1236 144 0.19 
430 144 0.01 
806 144 0.28 
310 144 0.24 

Lee, 2006210 

496 144 0.31 
Nakamura, 2002193 260 144 0.24 
Ben-David, 2007206 198 180 0.125 
Vicini, 2008175 195 24 0 

502 48 0.134 
329 48 0.169 

Schouten van der Velden, 2006250 

173 48 0.067 
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Table F31. Total local DCIS or Invasive (continued) 

 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
Jhingran, 2002251 150 60 0.04 

119 60 0.04 
66 60 0.06 

Ringberg, 2000186 

121 60 0.21 
408 60 0.013 
153 60 0.094 

Schouten van der Velden, 2007163 

237 60 0.249 
Jhingran, 2002251 150 60 0.03 

310 60 0.15 Rakovitch, 2007243 
305 60 0.07 

Kestin, 2000171 132 60 0.089 
Vicini, 2001180 148 60 0.102 

410 60 0.071 
43 60 0.095 
367 60 0.069 
54 60 0.13 
313 60 0.06 

Vargas, 2005181 

298 60 0.061 
146 60 0.08 
31 60 0.078 

Kestin, 2000208 

177 60 0.08 
48 60 0.06 Takeda, 2001205 
66 60 0.189 

Amichetti, 1999217 112 60 0.07 
110 60 0.01 Fowble, 1997230 
110 60 0.01 

Rodrigues, 2004233 101 60 0.064 
Amichetti, 1997233 139 60 0.07 
Chuwa, 2008200 60 60 0.058 
Vargas, 2005181 54 96 0.419 

91 96 0.156 
119 96 0.088 
210 96 0.12 

Meijne, 2008211 

294 96 0.009 
Gilleard, 2008236 215 96 0.17 
Silverstein, 1996194 333 96 0.2 

37 66 0.011 
103 66 0.014 

Ciatto, 1990214 

210 66 0.002 
33 61.6 0.051 Roka, 2004254 
99 61.6 0.121 

Li, 2006249 37692 NA 0.054 
Vicini, 2001180 148 86.4 0.115 (0.073, 0.177) 
Warren, 2005164 477 91 0.107 (0.082, 0.138) 

129 47 0.186 (0.128, 0.263) 
18 47 0.111 (0.028, 0.352) 
49 47 0.102 (0.043, 0.223) 
9 47 0.111 (0.015, 0.5) 

18 47 0.111 (0.028, 0.352) 
9 47 0.111 (0.015, 0.5) 

Chan, 2001159 

9 47 0.111 (0.015, 0.5) 
716 91 0.145 (0.121, 0.173) 
145 91 0.021 (0.007, 0.062) 
145 91 0.021 (0.007, 0.062) 

Cutuli, 2001160 

435 91 0.083 (0.06, 0.113) 
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Table F31. Total local DCIS or Invasive (continued) 

 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
Silverstein, 2003162 280 81 0.175 (0.135, 0.224) 

408 59 0.027 (0.015, 0.048) 
153 59 0.072 (0.04, 0.125) 
237 59 0.257 (0.206, 0.317) 
408 59 0.027 (0.015, 0.048) 
408 59 0.027 (0.015, 0.048) 

Schouten van der Velden, 2007163 

153 59 0.072 (0.04, 0.125) 
Kestin, 2000171 132 84 0.098 (0.058, 0.162) 
Vicini, 2008175 195 28.6 0.015 (0.005, 0.047) 

43 84 0.047 (0.012, 0.168) 
367 84 0.082 (0.058, 0.115) 
313 84 0.08 (0.055, 0.116) 

Vargas, 2005181 

54 84 0.093 (0.039, 0.204) 
Cutuli, 2002188 515 84 0.128 (0.102, 0.16) 
Silverstein, 2003190 259 88 0.189 (0.146, 0.242) 
MacDonald, 2005191 445 57 0.178 (0.145, 0.216) 

272 53 0.048 (0.028, 0.081) 
212 53 0.057 (0.032, 0.097) 

MacDonald, 2006192 

60 53 0.017 (0.002, 0.109) 
Nakamura, 2002193 260 105 0.185 (0.142, 0.236) 

138 79 0.167 (0.113, 0.238) Silverstein, 1996194 
195 79 0.164 (0.118, 0.223) 
187 78 0.011 (0.003, 0.042) Silverstein, 1995195 
238 78 0.13 (0.093, 0.179) 
109 51 0.009 (0.001, 0.062) Silverstein, 1991198 
104 51 0.067 (0.032, 0.135) 

Amichett, 1997199 139 81 0.094 (0.055, 0.154) 
67 86 0.007 (0, 0.107) Chuwa, 2008200 
103 86 0.117 (0.067, 0.194) 

Mirza, 2000201 109 132 in DCIS, 144 in 
DCIS with 

microinvasion 

0.147 (0.092, 0.226) 

Chagpar, 2003202 109 11.4 0.009 (0.001, 0.062) 
211 103.2 0.066 (0.04, 0.109) 
92 103.2 0.185 (0.118, 0.277) 

Adepoju, 2006204 

310 103.2 0.139 (0.105, 0.182) 
114 46.7 0.105 (0.061, 0.176) 
48 46.7 0.042 (0.01, 0.152) 

Takeda, 2001205 

66 46.7 0.152 (0.084, 0.259) 
Ben-David, 2007206 198 74.4 0.081 (0.05, 0.128) 
Asjoe, 2007207 32 36 0.062 (0.016, 0.218) 

177 84 0.085 (0.052, 0.136) 
146 84 0.089 (0.052, 0.147) 

Kestin, 2000208 

31 84 0.065 (0.016, 0.224) 
1236 72 0.121 (0.104, 0.141) 
430 72 0.012 (0.005, 0.028) 
806 72 0.18 (0.155, 0.208) 
310 72 0.19 (0.15, 0.238) 

Lee, 2006210 

496 72 0.173 (0.143, 0.209) 
91 80.4 0.176 (0.111, 0.268) 
119 80.4 0.067 (0.034, 0.129) 
210 80.4 0.114 (0.078, 0.165) 

Meijnen, 2008211 

294 80.4 0.01 (0.003, 0.031) 
183 94 0.06 (0.034, 0.105) 
103 94 0.029 (0.009, 0.086) 
34 94 0.088 (0.029, 0.24) 

Cataliotti, 1992213 

46 94 0.109 (0.046, 0.236) 
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Table F31. Total local DCIS or Invasive (continued) 

 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
210 66 0.014 (0.005, 0.043) 
103 66 0.058 (0.026, 0.124) 

Ciatto, 1990214 

37 66 0.054 (0.014, 0.192) 
Sahoo, 2005216 103 63 0.126 (0.075, 0.205) 
Amichetti, 1999217 112 68 0.071 (0.036, 0.136) 

161 78.4 0.056 (0.029, 0.104) 
83 78.4 0.096 (0.049, 0.181) 
78 78.4 0.013 (0.002, 0.085) 
46 78.4 0.13 (0.06, 0.261) 

Dimpfl, 1996218 

37 78.4 0.054 (0.014, 0.192) 
Vapiwala, 2006219 192 74.4 0.057 (0.032, 0.1) 
Solin, 1996221 270 123.6 0.167 (0.127, 0.216) 
Stallard, 2001223 67 132 0.007 (0, 0.107) 
Szelei-Stevens, 2000224 43 104.4 0.14 (0.064, 0.278) 
Van Zee, 1999225 157 74 0.21 (0.153, 0.281) 
Bemitez, 2006234 100 9.5 0.02 (0.005, 0.076) 
Douglas-Jones, 2002235 115 NA 0.122 (0.073, 0.195) 
Gilleard, 2008236 215 53 0.088 (0.057, 0.134) 
Omlin, 2006237 373 72 0.147 (0.115, 0.187) 
Habel , 1998238 709 62 0.145 (0.121, 0.173) 

168 120 0.321 (0.255, 0.396) Ottesen, 2000240 
142 120 0.324 (0.252, 0.405) 
168 88 0.003 (0, 0.045) 
94 88 0.011 (0.001, 0.072) 
30 88 0.167 (0.071, 0.343) 

Jha, 2001242 

124 88 0.048 (0.022, 0.104) 
310 82.8 0.21 (0.168, 0.259) Rakovitch, 2007243 
305 58.8 0.085 (0.059, 0.122) 

Pinsky, 2007244 513 NA 0.082 (0.061, 0.109) 
Carlson, 2007245 223 82.3 0.031 (0.015, 0.064) 
Temple, 1989247 17 72 0.118 (0.03, 0.368) 

502 50.6 0.159 (0.13, 0.194) 
329 50.6 0.204 (0.164, 0.251) 

Schouten van der Velden, 2006250 

173 50.6 0.075 (0.044, 0.125) 
Jhingran, 2002251 150 63 0.08 (0.046, 0.136) 
Roka, 2004254 132 61.6 0.068 (0.036, 0.126) 

162 75 0.204 (0.149, 0.273) 
65 75 0.169 (0.096, 0.28) 

Liberman, 1997184 

97 75 0.227 (0.154, 0.321) 
119 63 0.034 (0.013, 0.086) 
66 63 0.076 (0.032, 0.169) 

Ringberg, 2000186 

121 63 0.256 (0.186, 0.341) 
MacAusland, 2007215 222 55.2 0.086 (0.055, 0.13) 

75 47 0.013 (0.002, 0.089) 
21 37 0.023 (0.001, 0.277) 

Warnek, 1995182 

28 39 0.107 (0.035, 0.284) 
Tunon-de-Lara, 2001155 208 86 0.014 (0.005, 0.044) 
Jeruss, 2006168 158 7.35 0.003 (0, 0.048) 
Warnberg, 1999228 46 58 0.022 (0.003, 0.139) 

129 35 0.093 (0.054, 0.157) 
68 35 0.103 (0.05, 0.201) 
41 35 0.122 (0.052, 0.261) 

Holland, 1998229 

20 35 0.024 (0.001, 0.287) 
Fowble, 1997230 110 63.6 0.027 (0.009, 0.081) 
Lara, 2003231 102 228 0.049 (0.021, 0.112) 
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Table F31. Total local DCIS or Invasive (continued) 

 

F-147 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
Idvall, 2003232 121 NA 0.256 (0.186, 0.341) 
Rodrigues, 2004233 101 34 0.02 (0.005, 0.076) 

214 51 0.019 (0.007, 0.049) 
319 51 0.091 (0.064, 0.128) 

Bonnier, 1999154 

42 51 0.119 (0.05, 0.256) 
Tan, 2002253 101 32 0.03 (0.01, 0.088) 
Warnberg, 2008256 213 155 0.268 (0.212, 0.331) 

294 132 0.214 (0.171, 0.265) Rudloff, 2009257 
294 180 0.29 

Trisal, 2004258 171 70 0.111 (0.072, 0.168) 
71 99 0.014 (0.002, 0.093) 
153 98.4 0.039 (0.018, 0.085) 

West, 2007, 17826074 

82 86 0.061 (0.026, 0.138) 
251 43 0.076 (0.049, 0.116) 
130 43 0.023 (0.007, 0.069) 
58 43 0.052 (0.017, 0.148) 

de Roos, 2005261 

63 43 0.206 (0.124, 0.324) 
Cox, 1997262 103 60 0.08 
Metz, 1999266 3 88.8 0.125 (0.007, 0.734) 
Kepple, 2006268 94 48 0.043 (0.016, 0.108) 
de Roos, 2007270 87 49.8 0.08 (0.039, 0.159) 
Jiveliouk, 2009271 96 52 0.005 (0, 0.077) 
Bellamy, 1993281 130 60 0.108 (0.065, 0.174) 
Turaka, 2009276 440 180 0.08 (0.05, 0.14) 
Ward, 1992278 178 120 0.017 (0.005, 0.051) 
Silverstein , 2008280 896 87 0.18 (0.156, 0.206) 
Tunon-de-Lara, 2001155 208 86 0.029 (0.013, 0.063) 

 



 

Table F32. Total Local DCIS 
 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
Local DCIS Recurrence 
Schouten van der Velden, 2006250 502 48 0.076 
Jhingran, 2002251 150 60 0.01 

91 96 0.079 
119 96 0.014 
210 96 0.045 

Meijnen, 2008211 

294 96 0.005 
Vicini, 2001180 148 86.4 0.027 (0.01, 0.07) 
Lara, 2003231 102 228 0.039 (0.015, 0.1) 

129 47 0.14 (0.09, 0.211) 
18 47 0.111 (0.028, 0.352) 
49 47 0.102 (0.043, 0.223) 
9 47 0.111 (0.015, 0.5) 
18 47 0.111 (0.028, 0.352) 
49 47 0.102 (0.043, 0.223) 
9 47 0.111 (0.015, 0.5) 
18 47 0.111 (0.028, 0.352) 
49 47 0.102 (0.043, 0.223) 
9 47 0.111 (0.015, 0.5) 
18 47 0.111 (0.028, 0.352) 
9 47 0.111 (0.015, 0.5) 

Chan, 2001159 

9 47 0.111 (0.015, 0.5) 
716 91 0.057 (0.042, 0.077) 
145 91 0.003 (0, 0.052) 
145 91 0.003 (0, 0.052) 

Cutuli, 2001160 

435 91 0.138 (0.109, 0.174) 
Silverstein, 2003162 280 81 0.086 (0.058, 0.125) 
Kestin, 2000171 132 84 0.023 (0.007, 0.068) 
Vargas, 2005181 367 84 0.033 (0.019, 0.057) 

18 60 0.026 (0.002, 0.31) 
106 60 0.179 (0.117, 0.264) 
88 60 0.193 (0.124, 0.289) 

Fish, 1998183 

18 60 0.111 (0.028, 0.352) 
Cutuli, 2002188 515 84 0.05 (0.035, 0.073) 
Silverstein, 2003190 259 88 0.1 (0.069, 0.143) 

272 53 0.033 (0.017, 0.062) 
212 53 0.042 (0.022, 0.08) 

MacDonald, 2006192 

60 53 0.008 (0.001, 0.118) 
Nakamura, 2002193 260 105 0.1 (0.069, 0.143) 

138 79 0.08 (0.045, 0.138) Silverstein, 1996194 
195 79 0.092 (0.059, 0.142) 

Silverstein, 1995195 238 78 0.071 (0.045, 0.112) 
Silverstein, 1991198  104 51 0.048 (0.02, 0.11) 
Amichett, 1997199 139 81 0.05 (0.024, 0.102) 
Chuwa, 2008200  103 86 0.068 (0.033, 0.136) 

124 60 for L and 80.4 
for M 

0.153 (0.1, 0.228) 

88 60 for L and 80.4 
for M 

0.193 (0.124, 0.289) 

18 60 for L and 80.4 
for M 

0.026 (0.002, 0.31) 

Miller, 2001203 

18 60 for L and 80.4 
for M 

0.111 (0.028, 0.352) 

Takeda, 2001205 114 46.7 0.044 (0.018, 0.101) 
Ben-David, 2007206 198 74.4 0.061 (0.035, 0.104) 
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Table F32. Total Local DCIS (continued) 
 

F-149 

Author Number of 
Participants Followup Duration Rate (or Probability) of 

Events 
31 84 0.032 (0.005, 0.196) 

146 84 0.021 (0.007, 0.062) 
Kestin, 2000208 

177 84 0.023 (0.009, 0.059) 
1236 72 0.07 (0.057, 0.086) 
430 72 0.005 (0.001, 0.018) 
806 72 0.105 (0.086, 0.129) 
310 72 0.09 (0.063, 0.128) 

Lee, 2006210 

496 72 0.115 (0.09, 0.146) 
91 80.4 0.077 (0.037, 0.153) 

119 80.4 0.008 (0.001, 0.057) 
210 80.4 0.038 (0.019, 0.074) 

Meijnen, 2008211 

294 80.4 0.003 (0, 0.024) 
Cataliotti, 1992213 183 94 0.003 (0, 0.042) 

210 66 0.005 (0.001, 0.033) 
103 66 0.01 (0.001, 0.066) 

Ciatto, 1990214 

37 66 0.013 (0.001, 0.178) 
Sahoo, 2005216 103 63 0.087 (0.046, 0.159) 
Amichetti, 1999217 112 68 0.036 (0.013, 0.091) 
Dimpfl, 1996218 161 78.4 0.05 (0.025, 0.096) 
Solin, 1996221 270 123.6 0.078 (0.051, 0.116) 
Szelei-Stevens, 2000224 43 104.4 0.047 (0.012, 0.168) 
Warnberg, 1999228 46 58 0.022 (0.003, 0.139) 
Holland, 1998229 129 35 0.078 (0.042, 0.138) 
Fowble, 1997230 110 63.6 0.005 (0, 0.068) 
Rodrigues, 2004233 101 34 0.01 (0.001, 0.067) 
Bemitez, 2006234 100 9.5 0.02 (0.005, 0.076) 
Douglas-Jones, 2002235 115 NA 0.052 (0.024, 0.111) 
Gillear, 2008236 215 53 0.037 (0.019, 0.073) 
Omlin, 2006237 373 72 0.075 (0.052, 0.107) 
Habel, 1998238 709 62 0.068 (0.051, 0.089) 

168 120 0.173 (0.123, 0.237) OttesenL, 2000240 
142 120 0.183 (0.128, 0.255) 

Jha, 2001242 124 88 0.024 (0.008, 0.072) 
310 82.8 0.1 (0.071, 0.139) Rakovitch, 2007243 
305 58.8 0.062 (0.04, 0.096) 

Carlson, 2007245 223 82.3 0.004 (0.001, 0.031) 
Schouten van der Velden, 2006250 502 50.6 0.088 (0.066, 0.116) 
Jhingran, 2002251 150 63 0.033 (0.014, 0.078) 
Roka, 2004254 132 61.6 0.008 (0.001, 0.052) 
Tan, 2002253 101 32 0.01 (0.001, 0.067) 
Warnberg, 2008256 213 155 0.16 (0.116, 0.215) 
Trisal, 2004258 171 70 0.076 (0.045, 0.127) 
Innos, 2008259 14664 55 0.009 (0.008, 0.011) 
Cox, 1997262 97 57.5 0.031 (0.01, 0.092) 
Kepple, 2006268 94 48 0.032 (0.01, 0.094) 
Bellamy, 1993281 130 60 0.046 (0.021, 0.099) 
Turaka, 2009276 440 81.6 0.034 (0.021, 0.056) 
Kinne, 1989277 101 138 0.005 (0, 0.073) 
Rosner, 1980279 202 60 0.104 
Silverstein , 2008, 19072459 896 87 0.1 (0.082, 0.122) 
Temple, 1989247 17 72 0.059 (0.008, 0.32) 

 



 

Figure F33. Total local invasive 
 

Author Number of 
Participants 

Followup 
Duration 

Rate (or Probability) of 
Events 

Local Invasive Recurrence 
Habel, 1998238 709 120 0.18 (0.12, 0.24) 

945 36 0.023 (0.013, 0.033) 
327 36 0 (0, 0) 

Kricker, 2004246 

617 36 0.028 (0.016, 0.039) 
Habel, 1998238 709 60 0.08 (0.05, 0.1) 
Jhingran, 2002251 150 120 0.03 

310 120 0.15 Rakovitch, 2007243 
305 120 0.08 
212 144 0.034 MacDonald, 2006192 
60 144 0.025 

1236 144 0.08 
430 144 0.005 
806 144 0.12 
310 144 0.12 

Lee, 2006210 

496 144 0.12 
Hwang, 2007185 3274 36 0.018 
Schouten van der Velden, 2006250 502 48 0.063 
Jhingran, 2002251 150 60 0.02 

310 60 0.05 Rakovitch, 2007243 
305 60 0.01 
91 96 0.084 
119 96 0.075 
210 96 0.078 

Meijnen, 2008211 

294 96 0.004 
Gilleard, 2008236 215 96 0.13 
Vicini, 2001180 148 86.4 0.088 (0.052, 0.145) 
Silverstein, 2003190 259 88 0.089 (0.06, 0.13) 

272 53 0.015 (0.006, 0.039) 
212 53 0.014 (0.005, 0.043) 

MacDonald, 2006192 

60 53 0.017 (0.002, 0.109) 
Nakamura, 2002193 260 105 0.085 (0.056, 0.125) 
Hwang, 2007185 3274 39 0.025 (0.02, 0.031) 

129 47 0.047 (0.021, 0.1) 
18 47 0.026 (0.002, 0.31) 
49 47 0.01 (0.001, 0.141) 
9 47 0.05 (0.003, 0.475) 

18 47 0.026 (0.002, 0.31) 
49 47 0.01 (0.001, 0.141) 
9 47 0.05 (0.003, 0.475) 

18 47 0.026 (0.002, 0.31) 
9 47 0.05 (0.003, 0.475) 

Chan, 2001159 

9 47 0.05 (0.003, 0.475) 
716 91 0.088 (0.069, 0.111) 
145 91 0.021 (0.007, 0.062) 
145 91 0.021 (0.007, 0.062) 

Cutuli, 2001160 

435 91 0.055 (0.037, 0.081) 
Silverstein, 2003162 280 81 0.089 (0.061, 0.129) 
Kestin, 2000171 132 84 0.076 (0.041, 0.135) 

43 84 0.047 (0.012, 0.168) Vargas, 2005181 
367 84 0.049 (0.031, 0.076) 
106 60 0.057 (0.026, 0.12) 
88 60 0.068 (0.031, 0.144) 

Fish, 1998183 

18 60 0.026 (0.002, 0.31) 
Hwang, 2007185 3274 39 0.025 (0.02, 0.031) 
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Figure F33. Total local invasive (continued) 
 

Author Number of 
Participants 

Followup Rate (or Probability) of 
Duration Events 

Cutuli, 2002188 515 84 0.078 (0.057, 0.104) 
138 79 0.087 (0.05, 0.147) Silverstein, 1996194 
195 79 0.072 (0.043, 0.118) 

Silverstein, 1995195 238 78 0.059 (0.035, 0.097) 
Silverstein, 1991198 104 51 0.019 (0.005, 0.074) 
Amichetti, 1997199 139 81 0.043 (0.02, 0.093) 
Chuwa, 2008200 103 86 0.049 (0.02, 0.111) 

124 60 for L and 
80.4 for M 

0.056 (0.027, 0.114) 

88 60 for L and 
80.4 for M 

0.068 (0.031, 0.144) 

18 60 for L and 
80.4 for M 

0.056 (0.008, 0.307) 

Miller, 2001203 

18 60 for L and 
80.4 for M 

0.026 (0.002, 0.31) 

Takeda, 2001205 114 46.7 0.061 (0.03, 0.123) 
Ben-David, 2007206 198 74.4 0.02 (0.008, 0.053) 

31 84 0.032 (0.005, 0.196) 
146 84 0.068 (0.037, 0.123) 

Kestin, 2000208 

177 84 0.062 (0.035, 0.109) 
1236 72 0.051 (0.04, 0.065) 
430 72 0.007 (0.002, 0.021) 
806 72 0.074 (0.058, 0.095) 
310 72 0.1 (0.071, 0.139) 

Lee, 2006210 

496 72 0.058 (0.041, 0.083) 
91 80.4 0.099 (0.052, 0.179) 
119 80.4 0.059 (0.028, 0.118) 
210 80.4 0.076 (0.047, 0.121) 

Meijnen, 2008211 

294 80.4 0.007 (0.002, 0.027) 
Cataliotti, 1992213 183 94 0.06 (0.034, 0.105) 

210 66 0.01 (0.002, 0.037) 
103 66 0.049 (0.02, 0.111) 

Ciatto, 1990214 

37 66 0.054 (0.014, 0.192) 
Sahoo, 2005216 103 63 0.039 (0.015, 0.099) 
Solin, 1996221 270 123.6 0.089 (0.06, 0.129) 
Stallard, 2001223 153 132 0.046 (0.022, 0.093) 
Szelei-Stevens, 2000224 43 104.4 0.093 (0.035, 0.223) 
Bemitez, 2006234 100 9.5 0.005 (0, 0.074) 
Douglas-Jones, 2002235 115 NA 0.07 (0.035, 0.133) 
Gilleard, 2008236 215 53 0.051 (0.029, 0.09) 
Omlin, 2006237 373 72 0.07 (0.048, 0.1) 
Habel, 1998238 709 62 0.078 (0.06, 0.1) 

100 NA 0.03 (0.01, 0.089) 
29 NA 0.017 (0.001, 0.217) 

Ellsworth, 2007239 

71 NA 0.042 (0.014, 0.123) 
168 120 0.149 (0.103, 0.211) Ottesen, 2000240 
142 120 0.141 (0.093, 0.208) 

Jha, 2001242 124 88 0.024 (0.008, 0.072) 
310 82.8 0.097 (0.068, 0.135) Rakovitch, 2007243 
305 58.8 0.02 (0.009, 0.043) 

Carlson, 2007245 223 82.3 0.027 (0.012, 0.059) 
Kricker, 2004246 945 51.6 0.031 (0.021, 0.044) 
Temple, 1989247 17 72 0.059 (0.008, 0.32) 
Franceschi, 1998248 168 NA 0.077 (0.045, 0.129) 
Li, 2006249 37692 NA 0.018 (0.016, 0.019) 
Schouten van der Velden, 2006250 502 50.6 0.072 (0.052, 0.098) 
Jhingran, 2002251 150 63 0.047 (0.022, 0.095) 
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Figure F33. Total local invasive (continued) 
 

F-152 

Author Number of 
Participants 

Followup 
Duration 

Rate (or Probability) of 
Events 

Roka, 2004254 132 61.6 0.061 (0.031, 0.117) 
Warnberg, 1999228 46 58 0.011 (0.001, 0.149) 
Holland, 1998229 129 35 0.016 (0.004, 0.06) 
Fowble, 1997230 110 63.6 0.027 (0.009, 0.081) 
Lara, 2003230 102 228 0.01 (0.001, 0.066) 
Amichetti, 1999217 112 68 0.036 (0.013, 0.091) 
Dimpfl, 1996218 161 78.4 0.006 (0.001, 0.043) 
Rodrigues, 2004233 101 34 0.01 (0.001, 0.067) 
Tan, 2002253 101 32 0.02 (0.005, 0.076) 
Warnberg, 2008256 213 155 0.136 (0.096, 0.189) 
Trisal, 2004258 171 70 0.035 (0.016, 0.076) 
Innos, 2008259 8172 55 0.013 (0.011, 0.016) 
Cox, 1997262 97 57.5 0.031 (0.01, 0.092) 
Ciatto, 1990263 156 NA 0.045 (0.022, 0.091) 
Page, 1995264 28 NA 0.321 (0.176, 0.511) 
Sanders, 2005265 28 372 0.393 (0.233, 0.58) 
Kepple, 2006268 94 48 0.011 (0.001, 0.072) 
Bellamy, 1993281 130 60 0.062 (0.031, 0.118) 
Turaka, 2009276 440 81.6 0.016 (0.008, 0.033) 
Kinne, 1989277 101 138 0.01 (0.001, 0.067) 
Silverstein , 2008280 896 87 0.079 (0.063, 0.099) 
Hwang, 2007185 3274 39 0.041 (0.034, 0.048) 

 
 



 

Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics 
 

Author, Study Design, and Adjusters Treatments Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  

(95% CI) 
Mammographic density/local DCIS or invasive carcinoma recurrence 

25-49 vs. <25 132 months 
Total sample size: 392 

1.3 (0.8; 2.4) 

50-74 vs. <25 132 months 
Total sample size: 392 

1.3 (0.6; 2.5) 

Habel, 2004179 
Study design: RCT* 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, BMI, and radiotherapy 

L or LR 

≥75 vs. <25 132 months 
Total sample size: 392 

3 (1.2; 7.5) 

Mammographic density/local invasive carcinoma recurrence  
Hwang, 2007185 
Study design: OBS 
Model: HR of ipsilateral invasive cancer, adjusted by age 
and radiation 

L or LR High vs. low 39 months 
Total sample size: 3,274 

1 (0.6; 1.6) 

Hwang, 2007185 
Study design: OBS 
Model: HR of ipsilateral invasive cancer, adjusted by age 
in no radiation group 

L or LR High vs. low 39 months 
Total sample size: 3,274 

0.9 (0.5; 1.7) 

Hwang, 2007185 
Study design: OBS 
Model: HR of ipsilateral invasive cancer, adjusted by age 
in radiation group 

L or LR High vs. low 39 months 
Total sample size: 3,274 

1.1 (0.5; 2.5) 

Mammographic density/contralateral DCIS or invasive carcinoma 
Habel, 2004179 
Study design: RCT* 
Model: RR of contralateral DCIS or invasive carcinoma 
recurrence, adjusted by age, BMI, and radiotherapy 

L or LR High vs. low 132 months 
Total sample size: 392 

3.4 (0.7; 16.2) 

Mammographic density/contralateral DCIS  
Hwang, 2007185 
Study design: OBS 
Model: HR of contralateral DCIS, adjusted by age and 
radiation 

L or LR High vs. low 39 months 
Total sample size: 3,274 

1.5 (0.6; 3.3) 

Hwang, 2007185 
Study design: OBS 
Model: HR of contralateral DCIS, adjusted by age in no 
radiation group 

L or LR High vs. low 39 months 
Total sample size: 3,274 

1.6 (0.5; 4.7) 

Hwang, 2007185 
Study design: OBS 
Model: HR of contralateral DCIS, adjusted by age in 
radiation group 

L or LR High vs. low 39 months 
Total sample size: 3,274 

0.8 (0.1; 4.4) 

F-153 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Author, Study Design, and Adjusters Treatments Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  

(95% CI) 
Mammographic density/contralateral invasive carcinoma 
Hwang, 2007185 
Study design: OBS 
Model: HR of contralateral invasive cancer, adjusted by 
age and radiation 

L or LR High vs. low 39 months 
Total sample size: 3,274 

3.1 (1.6; 6.1) 

Hwang, 2007185 
Study design: OBS 
Model: HR of contralateral invasive cancer, adjusted by 
age in no radiation group 

L or LR High vs. low 39 months 
Total sample size: 3,274 

2.7 (1; 7.5) 

Hwang, 2007185 
Study design: OBS 
Model: HR of contralateral invasive cancer, adjusted by 
age in radiation group 

L or LR High vs. low 39 months 
Total sample size: 3,274 

3.6 (1.1; 11.3) 

Mammographic density/total DCIS or invasive carcinoma 
25-49 vs. <25 132 months 

Total sample size: 392 
1.1 (0.7; 1.8) 

50-74 vs. <25 132 months 
Total sample size: 392 

1.2 (0.7; 2.1) 

Habel, 2004179 
Study design: RCT* 
Model: RR of total DCIS or invasive carcinoma, adjusted 
by age, BMI, and radiotherapy 

L or LR 

F-154 ≥75 vs. <25 132 months 
Total sample size: 392 

2.8 (1.3; 6.1) 

Mammographic density/total invasive carcinoma 
25-49 vs. <25 132 months 

Total sample size: 392 
1 (0.7; 2.8) 

50-74 vs. <25 132 months 
Total sample size: 392 

1.4 (0.7; 2.8) 

Habel, 2004179 
Study design: RCT* 
Model: RR of total invasive carcinoma, adjusted by age, 
BMI, and radiotherapy 

L or LR 

≥75 vs. <25 132 months 
Total sample size: 392 

3.2 (1.2; 8.5) 

Hwang, 2007185 
Study design: OBS 
Model: HR of any invasive cancer, adjusted by age and 
radiation 

L or LR High vs. low 39 months 
Total sample size: 3,274 

1.4 (0.9; 2.1) 

Hwang, 2007185 
Study design: OBS 
Model: HR of any invasive cancer, adjusted by age in no 
radiation group 

L or LR High vs. low 39 months 
Total sample size: 3,274 

1.2 (0.7; 2) 

Hwang, 2007185 
Study design: OBS 
Model: HR of any invasive cancer, adjusted by age in 
radiation group 

L or LR High vs. low 39 months 
Total sample size: 3,274 

1.7 (0.8; 3.3) 

Margin/local DCIS or invasive carcinoma recurrence  
Bijker, 2006282 LR vs. L Not free vs. free, 126 months 1.84 (1.32; 2.56) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Author, Study Design, and Adjusters Treatments Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  

(95% CI) 
Study design: RCT 
Model: HR of local DCIS or invasive carcinoma 
recurrence adjusted by age, method of detection, 
histology, pathology, margin, and treatment 

adjusted by age, 
method of detection, 
histology, pathology, 
margin, and treatment 

Total sample size: 1,010 

Fisher, 1999283 
Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted for treatment 

LR vs. L Uncertain/involved vs. 
free 

102 months 
Total sample size: 818 

1.48 (0.98; 2.21) 

Fisher, 2001284 
Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence in given covariate stratum, adjusted for 
treatment 

LRT vs. LR Not free or unknown 
vs. free 

83 months 
Total sample size: 1,804 

1.84 (1.35; 2.51) 

Omlin, 2006237 
Study design: OBS 
Model: HR of 10-year local DCIS or invasive recurrence, 
adjusted by age, method of detection, tumor size, 
necrosis, grade, margin, ER status, and treatment 

LR or L Positive vs. free 72 months 
Total sample size: 373 

3.53 (1.48; 8.43) 

Vicini, 2001180 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
calcifications, number of slides with DCIS, margin, 
numbers of DCIS/COL foci ≤5mm from margin, tumor 
size, nuclear grade, comedonecrosis, and total volume of 
excision 

LR Close/involved vs. free 86.4 months 
Total sample size: 148 

2.49* 

Vicini, 2001180 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
calcifications, number of slides with DCIS/total volume, 
margin, numbers of DCIS/COL foci ≤5mm from margin, 
tumor size, nuclear grade, and comedonecrosis 

LR Close/involved vs. free 86.4 months 
Total sample size: 148 

2.59* 

Vargas, 2005181 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
preradiation mammogram, mass in mammogram, boost 
energy, and margin 

LR or L Positive, ≤2mm, 3-
5mm, >5mm 

84 months 
Total sample size: 410 

1.82* 

Vicini, 2000174 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 

LR Close/involved vs. free 86.4 months 
Total sample size: 148 

2.49* 

F-155 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Author, Study Design, and Adjusters Treatments Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  

(95% CI) 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and excision volume 
Vicini, 2000174 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slide with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and re-excision volume 

LR Close/involved vs. free 86.4 months 
Total sample size: 148 

3.78* 

M, MR, L, LR Close/involved vs. free 59 months 
Total sample size: 798 

1.8 (0.96; 3.4) Schouten van der Velden, 2007163 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, method of detection, 
necrosis, treatment, size, and margin 

LR or L Close/involved vs. free 59 months 
Total sample size: 798 

2 (1.1; 4) 

Meijnen, 2008211 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, method of detection, 
treatment, margins, and grades 

M, LR or L  Not free vs. free 80.4 months 
Total sample size: 504 

5.75 (2.44; 13.56) 

Sahoo, 2005216 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by margin, age, grade, necrosis, 
and size 

LR Positive vs. negative 63 months 
Total sample size: 103 

6.25 (1.59; 25) 

Close vs. free 74.4 months 
Total sample size: 198 

4.11 (1.11; 15.18) Ben-David, 2007206 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted in multivariate analysis, unspecified  

LR or LRT 

F-156 

Positive vs. free 74.4 months 
Total sample size: 198 

9.01 (1.84; 44.13) 

Warren, 2005164 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma, adjusted 
for demographic and clinical factors 

L, LR, LT, or LRT Involved vs. free 91 months 
Total sample size: 1,103 

1.19 (0.69; 2.06) 

Rakovitch, 2007243 
Study design: OBS 
Model: HR of local DCIS or invasive recurrence, adjusted 
by radiation, nuclear grade, multifocality, and margin 

LR or L <4mm vs. >4mm NA months 
Total sample size: 310 

1.74 (1.03; 2.92) 

Cutuli, 2001160 
Study design: OBS 
Model: HR of local recurrence (not specific) adjusted by 
treatment, age, method of detection, margin, and family 
history 

LR Involved vs. free 91 months 
Total sample size: 716 

1.83 (1.1; 3.05) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 

F-157 

Positive margin vs. 
margin free ≥2-3mm 

102 months 
Total sample size: 1,003 

3.35* Solin, 2005152 
Study design: OBS 
Model: HR of local recurrence (not specified) adjusted by 
age, margin, mammographic findings, institution, date, 
location of primary tumor, and irradiation dose 

LR 

0-2 or 3mm vs. margin 
free ≥2-3mm 

102 months 
Total sample size: 1,003 

1.9* 

Vicini, 2000174 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and excision volume 

LR Close/involved vs. free 86.4 months 
Total sample size: 148 

4.47* 

Vicini, 2000174 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and re-excision volume 

LR Close/involved vs. free 86.4 months 
Total sample size: 148 

7.78* 

Vicini, 2001180 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcifications, number of 
slides with DCIS, margin, numbers of DCIS/COL foci 
≤5mm from margin, tumor size, nuclear grade, 
comedonecrosis, and total volume of excision 

LR Close/involved vs. free 86.4 months 
Total sample size: 148 

4.47* 

Chuwa, 2008200 
Study design: OBS 
Model: local DCIS or invasive carcinoma recurrence, 
adjusted by age, menopausal status, symptom, grade, 
size, hormone receptor status, necrosis, margin, 
radiation, tamoxifen 

M, MT, LR, LRT, 
LT or L 

Involved vs. free 86 months 
Total sample size: 170 

3.7 (1.03; 14.29) 

Boland, 2003173 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted by margin, grade, tumor size 

L, LR, LT, or LRT <1mm vs. ≥1mm 47 months 
Total sample size: 237 

9.8 (4.5; 21) 

<10mm vs. >10mm 57 months 
Total sample size: 445 

5.39 (2.68; 10.64) MacDonald, 2005191 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted by margin, age, grade, tumor size, 
and necrosis 

L 

Involved vs. >10mm 57 months 
Total sample size: 445 

7.69* 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
L Positive/unknown vs. 

free 
84 months 
Total sample size: 705 

1.64 (1.08; 2.49) Cutuli, 2002188 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, tumor stage, margin, and 
family history 

LR Positive/unknown vs. 
free 

84 months 
Total sample size: 705 

1.39 (1.06; 1.82) 

Positive vs. >10mm 77.9 months 
Total sample size: 1,036 

3.5 (1.6; 7.5) 

77.9 months 
Total sample size: 1,036 

3.0 (1.4; 6.7) Uncertain vs. >10mm 

1-1.9mm vs. >10mm 77.9 months 
Total sample size: 1,036 

2.5 (1.1; 5.9) 

Kerlikowske, 2003166 
Study design: OBS 
Model: OR of ipsilateral DCIS or invasive carcinoma 
recurrence, adjusted by age, tumor size, margin, nuclear 
grade, quantity of necrosis, and cell polarity 

L 

2-10mm vs. >10mm 77.9 months 
Total sample size: 1,036 

3.1 (1.1; 9.0) 

Margin/local DCIS recurrence 
Warren, 2005164 
Study design: OBS 
Model: OR of local DCIS, adjusted for demographic and 
clinical factors 

L, LR, LT, or LRT Involved vs. free 91 months 
Total sample size: 1,103 

0.86 (0.4; 1.86) 

Positive vs. >10mm 77.9 months 
Total sample size: 1,036 

6.9 (1.9; 25.2) 

F-158 

77.9 months 
Total sample size: 1,036 

11.4 (2.4; 53.9) Uncertain vs. >10mm 

1-1.9mm vs. >10mm 77.9 months 
Total sample size: 1,036 

6.5 (1.6; 26.1) 

Kerlikowske, 2003166 
Study design: OBS 
Model: OR of ipsilateral DCIS recurrence, adjusted by 
age, tumor size, margin, nuclear grade, and cell polarity 

L 

2-10mm vs. >10mm 77.9 months 
Total sample size: 1,036 

6.6 (1.1; 38.1) 

Margin/local invasive carcinoma recurrence  
Warren, 2005164 
Study design: OBS 
Model: OR of local invasive carcinoma, adjusted for 
demographic and clinical factors 

L, LR, LT, or LRT Involved vs. free 91 months 
Total sample size: 1,103 

1.39 (0.58; 3.31) 

Vicini, 2000174 
Study design: OBS 
Model: HR of true invasive carcinoma recurrence, 
adjusted by age, calcification, number of slides with 
DCIS, margin, number of DCIS or COL foci ≤5mm from 
margin, tumor size, nuclear grade, necrosis, method of 
detection, and re-excision volume 

LR Close/involved vs. free 86.4 months 
Total sample size: 148 

3.26* 

Positive vs. >10mm 77.9 months 
Total sample size: 1,036 

2.7 (0.7; 9.4) Kerlikowske, 2003166 
Study design: OBS 
Model: OR of ipsilateral invasive carcinoma recurrence, 

L 

Uncertain vs. >10mm 77.9 months 1.2 (0.4; 3.5) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 

F-159 

Total sample size: 1,036 
1-1.9mm vs. >10mm 77.9 months 

Total sample size: 1,036 
0.9 (0.3; 3.0) 

adjusted by detection method, margin, nuclear grade, 
and type of calcification 

2-10mm vs. >10mm 77.9 months 
Total sample size: 1,036 

1.1 (0.2; 6.3) 

Margin (log transformed)/local invasive carcinoma recurrence  
MacDonald, 2005191 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted by margin, age, grade, tumor size, 
and necrosis 

L Log transformed 
margin 

57 months 
Total sample size: 445 

0.42 (0.32; 0.56) 

Tumor size/local DCIS or invasive carcinoma recurrence  
≥10 vs. <10 102 months 

Total sample size: 818 
1.2 (0.74; 1.96) Fisher, 1999283 

Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted for treatment 

LR vs. L 

≥5-10 vs. <5 102 months 
Total sample size: 818 

1.37 (0.74; 2.55) 

>20mm vs. ≤20mm 72 months 
Total sample size: 373 

1.16 (0.5; 2.68) Omlin, 2006237 
Study design: OBS 
Model: HR of 10-year local DCIS or invasive recurrence, 
adjusted by age, method of detection, tumor size, 
necrosis, grade, margin, ER status, and treatment 

LR or L 

Unknown vs. ≤20mm 72 months 
Total sample size: 373 

1.95 (1.02; 3.72) 

Ottesen, 2000240 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by tumor size, necrosis, and 
nuclear size 

L ≥10mm vs. <10mm 120 months 
Total sample size: 168 

5.3 (2.1; 13.2) 

1-<2cm vs. <1cm 91 months 
Total sample size: 1,103 

0.99 (0.67; 1.45) Warren, 2005164 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma, adjusted 
for demographic and clinical factors 

L, LR, LT, or LRT 

≥2cm vs. <1cm 91 months 
Total sample size: 1,103 

1.54 (0.98; 2.44) 

Cornfield, 2004157 
Study design: OBS 
Model: odds of local DCIS or invasive recurrence, 
adjusted by tumor size and necrosis 

L >15 mm vs. ≤15mm 65 months 
Total sample size: 151 

4.1 (1.8; 9.5) 

Boland, 2003173 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence 

L, LR, LT, or LRT 16-40mm vs. ≤15mm 47 months 
Total sample size: 237 

1.2 (0.6; 2.4) 

Log transformed tumor 
size 

57 months 
Total sample size: 445 

1.21 (1.1; 1.34) MacDonald, 2005191 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 

L 

40m vs. 1mm 57 months 2.81* 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
recurrence, adjusted by margin, age, grade, tumor size, 
and necrosis 

Total sample size: 445 

Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L ≥15mm vs. <15mm 62 months 
Total sample size: 709 

1.6 (0.9; 2.9) 

Tumor size/local DCIS recurrence  
Smith, 2006151 
Study design: OBS 
Model: HR of local DCIS recurrence adjusted by age, 
race, comorbidity, tumor size, histology, grade, 
treatment, marital status, median income, urban-rural 
status 

LR or L Tumor size as 
continuous variable 

60 months 
Total sample size: 3,409 

1.11 (0.85; 1.46) 

1-<2cm vs. <1cm 91 months 
Total sample size: 1,103 

1.01 (0.59; 1.73) Warren, 2005164 
Study design: OBS 
Model: OR of local DCIS, adjusted for demographic and 
clinical factors 

L, LR, LT, or LRT 

≥2cm vs. <1cm 91 months 
Total sample size: 1,103 

1.66 (0.88; 3.11) 

Kerlikowske, 2003166 
Study design: OBS 
Model: OR of ipsilateral DCIS recurrence, adjusted by 
age, tumor size, margin, nuclear grade, and cell polarity 

L >10mm vs. ≤10mm 77.9 months 
Total sample size: 1,036 

1.9 (0.9; 4.1) 

Tumor size/local invasive carcinoma recurrence  
Smith, 2006151 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence 
adjusted by age, race, comorbidity, tumor size, histology, 
grade, treatment, marital status, median income, urban-
rural status 

LR or L Tumor size as 
continuous variable 

60 months 
Total sample size: 3,409 

1.16 (0.98; 1.38) 

20-49mm vs. <20mm NA months 
Total sample size: 37,692 

0.9 (0.6; 1.2) Li, 2006249 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L 

F-160 

≥50mm vs. <20mm NA months 
Total sample size: 37,692 

1 (0.5; 2.3) 

Warnberg, 2001226 
Study design: OBS 
Model: OR of ipsilateral invasive recurrence, adjusted by 
age, size, and treatment 

M, LR, or L ≥25mm vs. <25mm NA months 
Total sample size: NA 

2.3 (0.7; 7) 

1-<2cm vs. <1cm 91 months 
Total sample size: 1,103 

0.94 (0.52; 1.72) Warren, 2005164 
Study design: OBS 
Model: OR of local invasive carcinoma, adjusted for 
demographic and clinical factors 

L, LR, LT, or LRT 

≥2cm vs. <1cm 91 months 
Total sample size: 1,103 

1.23 (0.58; 2.64) 

Habel, 1998238 LR or L ≥15mm vs. <15mm 62 months 1.6 (0.7; 3.5) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

Total sample size: 709 

Tumor size/contralateral invasive carcinoma   
20-49mm vs. <20mm NA months 

Total sample size: 37,692 
0.9 (0.7; 1.1) Li, 2006249 

Study design: OBS 
Model: HR of contralateral invasive carcinoma, adjusted 
by age, year, registry, and surgery/radiation 

M, LR, or L 

≥50mm vs. <20mm NA months 
Total sample size: 37,692 

1.3 (0.8; 1.9) 

Warnberg, 2001226 
Study design: OBS 
Model: OR of contralateral invasive recurrence, adjusted 
by age, size, and treatment 

M, LR, or L ≥25mm vs. <25mm NA months 
Total sample size: NA 

1.7 (0.5; 5.1) 

Tumor size/any invasive carcinoma   
20-49mm vs. <20mm NA months 

Total sample size: 37,692 
0.9 (0.7; 1.1) Li, 2006249 

Study design: OBS 
Model: HR of local or contralateral invasive carcinoma, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L 

≥50mm vs. <20mm NA months 
Total sample size: 37,692 

1.3 (0.9; 1.8) 

Tumor size/any DCIS or invasive carcinoma   
Smith, 2006151 
Study design: OBS 
Model: HR of any second breast cancer event (local 
DCIS, local invasive carcinoma, and/or subsequent 
mastectomy) adjusted by age, race, comorbidity, tumor 
size, histology, grade, treatment, marital status, median 
income, urban-rural status 

LR or L Tumor size as 
continuous variable 

60 months 
Total sample size: 3,409 

1.14 (1.02; 1.26) 

Tumor size/breast cancer death   
Warnberg, 2001226 
Study design: OBS 
Model: OR of breast cancer death, adjusted by age, size, 
and treatment 

M, LR, or L ≥25mm vs. <25mm NA months 
Total sample size: NA 

2.9 (0.8; 10.1) 

Pathologic grade/local DCIS or invasive carcinoma recurrence   
Intermediate vs. well 126 months 

Total sample size: 1,010 
1.85 (1.18; 2.9) Bijker, 2006282 

Study design: RCT 
Model: HR of local DCIS or invasive carcinoma 
recurrence adjusted by age, method of detection, 
histology, pathology, margin, and treatment 

LR vs. L 

F-161 

Poor vs. well 126 months 
Total sample size: 1,010 

1.61 (0.93; 2.79) 

Intermediate vs. well 80.4 months 
Total sample size: 504 

0.96 (0.35; 2.66) Meijnen, 2008211 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, method of detection, 
treatment, margins, and grades 

M, LR or L  

Poor vs. well 80.4 months 
Total sample size: 504 

1.3 (0.39; 4.27) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Pathologic grade/local DCIS recurrence  

Medium vs. low 60 months 
Total sample size: 3,409 

1.47 (0.43; 4.98) Smith, 2006151 
Study design: OBS 
Model: HR of local DCIS recurrence adjusted by age, 
race, cormobidity, tumor size, histology, grade, 
treatment, martial status, median income, urban-rural 
status 

LR or L 

High vs. low 60 months 
Total sample size: 3409 

2.87 (0.81; 10.26) 

Pathologic grade/local invasive carcinoma recurrence   
Medium vs. low 60 months 

Total sample size: 3409 
2.12 (0.69; 6.52) Smith, 2006151 

Study design: OBS 
Model: HR of local invasive carcinoma recurrence 
adjusted by age, race, comorbidity, tumor size, histology, 
grade, treatment, marital status, median income, urban-
rural status 

LR or L 

High vs. low 60 months 
Total sample size: 3409 

2.22 (0.65; 7.57) 

Moderate vs. well NA months 
Total sample size: 37,692 

1.3 (0.8; 1.9) Li, 2006249 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L 

Poor vs. well NA months 
Total sample size: 37,692 

2 (1.3; 3.1) 

Pathologic grade/contralateral invasive carcinoma    
Moderate vs. well NA months 

Total sample size: 37,692 
1.1 (0.8; 1.6) Li, 2006249 

Study design: OBS 
Model: HR of contralateral invasive carcinoma, adjusted 
by age, year, registry, and surgery/radiation 

M, LR, or L 

F-162 

Poor vs. well NA months 
Total sample size: 37,692 

0.8 (0.5; 1.1) 

Pathologic grade/any invasive carcinoma    
Moderate vs. well NA months 

Total sample size: 37,692 
1.2 (0.9; 1.5) Li, 2006249 

Study design: OBS 
Model: HR of local or contralateral invasive carcinoma, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L 

Poor vs. well NA months 
Total sample size: 37,692 

1.2 (0.9; 1.6) 

Pathologic grade/any DCIS or invasive cancer   
Medium vs. low 60 months 

Total sample size: 3,409 
1.49 (0.81; 2.72) Smith, 2006151 

Study design: OBS 
Model: HR of any second breast cancer event (local 
DCIS, local invasive carcinoma, and/or subsequent 
mastectomy) adjusted by age, race, comorbidity, tumor 
size, histology, grade, treatment, marital status, median 
income, urban-rural status 

LR or L 

High vs. low 60 months 
Total sample size: 3,409 

2.38 (1.24; 4.56) 

Nuclear grade/local DCIS or invasive carcinoma recurrence  
Fisher, 1999283 
Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted for treatment 

LR vs. L Poor vs. good 102 months 
Total sample size: 818 

1.36 (0.97; 1.9) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Omlin, 2006237 
Study design: OBS 
Model: HR of 10-year local DCIS or invasive recurrence, 
adjusted by age, method of detection, tumor size, 
necrosis, grade, margin, ER status, and treatment 

LR or L 2 vs. 1 72 months 
Total sample size: 373 

1.01 (0.36; 2.79) 

3 vs. 1 72 months 
Total sample size: 373 

1.46 (0.56; 3.8) Omlin, 2006237 
Study design: OBS 
Model: HR of 10-year local DCIS or invasive recurrence, 
adjusted by age, method of detection, tumor size, 
necrosis, grade, margin, ER status, and treatment 

LR or L 

Unknown vs. 1 72 months 
Total sample size: 373 

1.23 (0.5; 3.01) 

Sahoo, 2005216 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by margin, age, grade, necrosis, 
and size 

LR Grade 3 vs. 1 or 2 63 months 
Total sample size: 103 

4.17 (1.18; 14.73) 

Rakovitch, 2007243 
Study design: OBS 
Model: HR of local DCIS or invasive recurrence, adjusted 
by radiation, nuclear grade, multifocality, and margin 

LR or L High vs. not high NA months 
Total sample size: 310 

1.65 (1.02; 2.65) 

High vs. not high NA months 
Total sample size: 310 

1.82 (1.09; 3.03) Rakovitch, 2007243 
Study design: OBS 
Model: HR of local DCIS or invasive recurrence, adjusted 
by radiation, nuclear grade, multifocality, and margin, in 
negative margin cases 

LR or L 
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Unreported vs. not 
high 

NA months 
Total sample size: 310 

2.14 (1.09; 4.2) 

Vicini, 2000174 
Study design: OBS 
Model: HR of true invasive carcinoma recurrence, 
adjusted by age, calcification, number of slides with 
DCIS, margin, number of DCIS or COL foci ≤5mm from 
margin, tumor size, nuclear grade, necrosis, method of 
detection, and re-excision volume 

LR 3 vs. 1-2 86.4 months 
Total sample size: 148 

8.86* 

Ringberg, 2001187 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence free interval, adjusted by CBI-7, grade, and 
growth pattern  

L High vs. low 62 months 
Total sample size: 121 

1.4 (0.5; 4.2) 

Idvall, 2003232 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence free interval, adjusted by mitotic frequency, 
grade, and growth pattern  

L 3 vs. 1 and 2 NA months 
Total sample size: 121 

1.9 (0.8; 4.7) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Idvall, 2003232 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence free interval, adjusted by polarisation, grade, 
and growth pattern  

L 3 vs. 1 and 2 NA months 
Total sample size: 121 

2.1 (1; 4.7) 

MacDonald, 2005191 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted by margin, age, grade, tumor size, 
and necrosis 

L 3 vs. 1 or 2 57 months 
Total sample size: 445 

3.44 (1.74; 6.79) 

Boland, 2003173 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted by margin, grade, tumor size 

L, LR, LT, or LRT 3 vs. 2 47 months 
Total sample size: 237 

2.1 (0.9; 4.6) 

High vs. low 77.9 months 
Total sample size: 1,036 

4.6 (2.2; 9.5) Kerlikowske, 2003166 
Study design: OBS 
Model: OR of ipsilateral DCIS or invasive carcinoma 
recurrence, adjusted by age, tumor size, margin, nuclear 
grade, quantity of necrosis, and cell polarity 

L 

Intermediate vs. low 77.9 months 
Total sample size: 1,036 

2.1 (1.1; 4.2) 

Warren, 2005164 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma, adjusted 
for demographic and clinical factors 

L, LR, LT, or LRT High vs. low 91 months 
Total sample size: 1,103 

1.76 (1.23; 2.52) 

Nuclear grade/local DCIS recurrence  
High vs. low 77.9 months 

Total sample size: 1,036 
6.2 (2.0; 19.1) Kerlikowske, 2003166 

Study design: OBS 
Model: OR of ipsilateral DCIS recurrence, adjusted by 
age, tumor size, margin, nuclear grade, and cell polarity 

L 
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Intermediate vs. low 77.9 months 
Total sample size: 1,036 

1.7 (0.6; 4.5) 

Warren, 2005164 
Study design: OBS 
Model: OR of local DCIS, adjusted for demographic and 
clinical factors 

L, LR, LT, or LRT High vs. low 91 months 
Total sample size: 1,103 

2.14 (1.31; 3.51) 

Nuclear grade/local invasive carcinoma recurrence   
High vs. low 77.9 months 

Total sample size: 1,036 
4.5 (1.2; 16.3) Kerlikowske, 2003166 

Study design: OBS 
Model: OR of ipsilateral invasive carcinoma recurrence, 
adjusted by detection method, margin, nuclear grade, 
and type of calcification 

L 

Intermediate vs. low 77.9 months 
Total sample size: 1,036 

1.8 (0.6; 6.1) 

Warren, 2005164 
Study design: OBS 
Model: OR of local invasive carcinoma, adjusted for 

L, LR, LT, or LRT High vs. low 91 months 
Total sample size: 1,103 

1.03 (0.58; 1.85) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
demographic and clinical factors 
Nuclear grade/any DCIS or invasive carcinoma recurrence  
Stallard, 2001223 
Study design: OBS 
Model: HR of any DCIS or invasive carcinoma 
recurrence, adjusted by distance from nipple to lesion, 
grade, and radiation 

M, LR, LT, LRT, 
or L 

Per unit change 132 months 
Total sample size: 220 

0.45 (0.21; 0.98) 

ER status/local DCIS or invasive carcinoma recurrence  
Positive vs. negative 72 months 

Total sample size: 373 
0.71 (0.17; 2.96) Omlin, 2006237 

Study design: OBS 
Model: HR of 10-year local DCIS or invasive recurrence, 
adjusted by age, method of detection, tumor size, 
necrosis, grade, margin, ER status, and treatment 

LR or L 

Unknown vs. negative 72 months 
Total sample size: 373 

0.68 (0.18; 2.59) 

Excision volume/local DCIS or invasive carcinoma  
Vicini, 2000174 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and excision volume 

LR <60ml vs. >60ml 86.4 months 
Total sample size: 148 

2.69* 

Vicini, 2000174 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and excision volume 

LR <60ml vs. >60ml 86.4 months 
Total sample size: 148 

2.89* 

Vicini, 2000Vicini, 2000 #983} (local recurrence) 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and re-excision volume 

LR <40ml vs. >40ml 86.4 months 
Total sample size: 148 

2.92* 

Vicini, 2000174 (true recurrence) 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 

LR <40ml vs. >40ml 86.4 months 
Total sample size: 148 

15.68* 

F-165 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
method of detection, and re-excision volume 
10637243  
Study design: OBS 
Model: HR of true invasive carcinoma recurrence, 
adjusted by age, calcification, number of slides with 
DCIS, margin, number of DCIS or COL foci ≤5mm from 
margin, tumor size, nuclear grade, necrosis, method of 
detection, and re-excision volume 

LR <40ml vs. >40ml 86.4 months 
Total sample size: 148 

6.33* 

Vicini, 2001180 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
calcifications, number of slides with DCIS, margin, 
numbers of DCIS/COL foci ≤5mm from margin, tumor 
size, nuclear grade, comedonecrosis, and total volume of 
excision 

LR <60cm3 vs. >60cm3 86.4 months 
Total sample size: 148 

2.69* 

Vicini, 2001180 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcifications, number of 
slides with DCIS, margin, numbers of DCIS/COL foci 
≤5mm from margin, tumor size, nuclear grade, 
comedonecrosis, and total volume of excision 

LR <60cm3 vs. >60cm3 86.4 months 
Total sample size: 148 

2.89* 

Architecture/any DCIS or invasive carcinoma recurrence  
Cribriform vs. 
clinging/microcapillary 

126 months 
Total sample size: 1,010 

2.39 (1.41; 4.03) Bijker, 2006282 
Study design: RCT 
Model: HR of local DCIS or invasive carcinoma 
recurrence adjusted by age, method of detection, 
histology, pathology, margin,  and treatment 

LR vs. L 
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Solid/comedo vs. 
clinging/microcapillary 

126 months 
Total sample size: 1,010 

2.25 (1.21; 4.18) 

Solid vs. cribriform 102 months 
Total sample size: 818 

2.41 ( 1.28; 4.52) Fisher, 1999283 
Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted for treatment 

LR vs. L 

Other vs. cribriform 102 months 
Total sample size: 818 

1.64 (0.91; 2.96) 

Papillary vs. DCIS, not 
specified 

60 months 
Total sample size: 3,409 

1.41 (0.98; 2.04) 

Cribriform vs. DCIS, 
not specified 

60 months 
Total sample size: 3,409 

0.27 (0.06; 1.11) 

Smith, 2006151 
Study design: OBS 
Model: HR of any second breast cancer event (local 
DCIS, local invasive carcinoma, and/or subsequent 
mastectomy) adjusted by age, race, cormobidity, tumor 
size, histology, grade, treatment,martial status, median 
income, urban-rural status 

LR or L 

DCIS +LCIS vs. DCIS, 
not specified 

60 months 
Total sample size: 3,409 

1.39 (0.69; 2.8) 

Architecture/contralateral invasive carcinoma recurrence  
Li, 2006249 M, LR, or L Papillary vs. nos NA months 1.1 (0.9; 1.5) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Total sample size: 37,692 

Cribriform vs. nos NA months 
Total sample size: 37,692 

1.2 (0.8; 1.8) 
Study design: OBS 
Model: HR of contralateral invasive carcinoma, adjusted 
by age, year, registry, and surgery/radiation 

Solid vs. nos NA months 
Total sample size: 37,692 

1.8 (1; 3.2) 

Architecture/local DCIS recurrence  
Papillary vs. DCIS, not 
specified 

60 months 
Total sample size: 3,409 

2 (1.01; 3.99) 

Cribriform vs. DCIS, 
not specified 

60 months 
Total sample size: 3,409 

0.61 (0.08; 4.76) 

Smith, 2006151 
Study design: OBS 
Model: HR of local DCIS recurrence adjusted by age, 
race, comorbidity, tumor size, histology, grade, 
treatment, marital status, median income, urban-rural 
status 

LR or L 

DCIS +LCIS vs. DCIS, 
not specified 

60 months 
Total sample size: 3,409 

1.21 (0.28; 5.31) 

Architecture/local invasive carcinoma recurrence   
Papillary vs. DCIS, not 
specified 

60 months 
Total sample size: 3,409 

1.4 (0.81; 2.42) Smith, 2006151 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence 
adjusted by age, race, comorbidity, tumor size, histology, 
grade, treatment, marital status, median income, urban-
rural status 

LR or L 

DCIS +LCIS vs. DCIS, 
not specified 

60 months 
Total sample size: 3,409 

1.24 (0.43; 3.6) 

Papillary vs. nos NA months 
Total sample size: 37,692 

1.3 (1; 1.7) 
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Cribriform vs. nos NA months 
Total sample size: 37,692 

0.6 (0.3; 1) 

Li, 2006249 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L 

Solid vs. nos NA months 
Total sample size: 37,692 

1.5 (0.8; 2.9) 

Architecture/any invasive carcinoma recurrence  
Papillary vs. nos NA months 

Total sample size: 37,692 
1.2 (1; 1.5) 

Cribriform vs. nos NA months 
Total sample size: 37,692 

0.9 (0.6; 1.2) 

Li, 2006249 
Study design: OBS 
Model: HR of local or contralateral invasive carcinoma, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L 

Solid vs. nos NA months 
Total sample size: 37,692 

1.7 (1.1; 2.6) 

Comedonecrosis/local DCIS or invasive carcinoma recurrence  
Schouten van der Velden, 2007163 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, method of detection, 
necrosis, treatment, size, and margin 

M, MR, L, LR Comedo vs. 
noncomedo 

0-189 months 
Total sample size: 798 

9.3 (3.3; 25.9) 

Ottesen, 2006240 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 

L Comedo vs. non 
comedo 

81-175 months 
Total sample size: 168 

2.3 (1.1; 4.8) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
recurrence, adjusted by tumor size, necrosis, and 
nuclear size 
Comedonecrosis/local DCIS recurrence  
Smith, 2006151 
Study design: OBS 
Model: HR of local DCIS recurrence adjusted by age, 
race, comorbidity, tumor size, histology, grade, 
treatment, marital status, median income, urban-rural 
status 

LR or L Comedo vs. DCIS, not 
specified 

60 months 
Total sample size: 3,409 

1.61 (0.79; 3.26) 

Innos, 2008259  
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
local DCIS recurrence 

M, LR, or L Yes vs. no or 
unspecified 

55 months  
Total sample size: 23,547 

1.63 (1.11; 2.37) 

Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
local invasive recurrence 

M, LR, or L Yes vs. no or 
unspecified 

55 months  
Total sample size: 23,547 

1.93 (1.28; 2.91) 

Comedonecrosis/local invasive carcinoma recurrence  
Smith, 2006151 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence 
adjusted by age, race, comorbidity, tumor size, histology, 
grade, treatment, marital status, median income, urban-
rural status 

LR or L Comedo vs. DCIS, not 
specified 

60 months 
Total sample size: 3,409 

1.35 (0.8; 2.26) 

Li, 2006249 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L Comedo vs. nos NA months 
Total sample size: 37,692 

1.4 (1.1; 1.7) 

Comedonecrosis/contralateral invasive carcinoma recurrence   
Li, 2006249 
Study design: OBS 
Model: HR of contralateral invasive carcinoma, adjusted 
by age, year, registry, and surgery/radiation 

M, LR, or L Comedo vs. nos NA months 
Total sample size: 37,692 

0.9 (0.7; 1) 

Comedonecrosis/any invasive carcinoma recurrence  
Li, 2006249 
Study design: OBS 
Model: HR of local or contralateral invasive carcinoma, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L Comedo vs. nos NA months 
Total sample size: 37,692 

1.1 (0.9; 1.2) 

Comedonecrosis/any DCIS or invasive carcinoma recurrence   
Smith, 2006151 
Study design: OBS 

LR or L Comedo vs. DCIS, not 
specified 

60 months 
Total sample size: 3,409 

1.4 (1; 1.97) 

F-168 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Model: HR of any second breast cancer event (local 
DCIS, local invasive carcinoma, and/or subsequent 
mastectomy) adjusted by age, race, comorbidity, tumor 
size, histology, grade, treatment, marital status, median 
income, urban-rural status 
Necrosis/local DCIS or invasive carcinoma recurrence  
Fisher, 1999283 
Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted for treatment 

LR vs. L Moderate/marked vs. 
absent/slight 

102 months 
Total sample size: 818 

1.72 (1.23; 2.41) 

Fisher, 2001284 
Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence in given covariate stratum, adjusted for 
treatment 

LRT vs. LR Present vs. no 83 months 
Total sample size: 1,804 

1.82 (1.33; 2.47) 

Omlin, 2006237 
Study design: OBS 
Model: HR of 10-year local DCIS or invasive recurrence, 
adjusted by age, method of detection, tumor size, 
necrosis, grade, margin, ER status, and treatment 

LR or L Yes vs. none reported 1-281 months 
Total sample size: 373 

1.28 (0.69; 2.33) 

Sahoo, 2005216 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by margin, age, grade, necrosis, 
and size 

LR Yes vs. no 7-191 months 
Total sample size: 103 

0.7 (0.16; 3.06) 

Warren, 2005164 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma, adjusted 
for demographic and clinical factors 

L, LR, LT, or LRT Yes vs. no NA months 
Total sample size: 1,103 

0.9 (0.63; 1.3) 

Cornfield, 2004157 
Study design: OBS 
Model: odds of local DCIS or invasive recurrence, 
adjusted by tumor size and necrosis 

L 2 or 3 vs. 1 or 0 15-201 months 
Total sample size: 151 

3.3 (1.5; 7.2) 

MacDonald, 2005191 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted by margin, age, grade, tumor size, 
and necrosis 

L Yes vs. no NA months 
Total sample size: 445 

1.16 (0.52; 2.59) 

Necrosis/local DCIS recurrence  
Warren, 2005164 
Study design: OBS 

L, LR, LT, or LRT Yes vs. no NA months 
Total sample size: 1,103 

0.8 (0.48; 1.33) 

F-169 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Model: OR of local DCIS, adjusted for demographic and 
clinical factors 
Necrosis/local invasive carcinoma recurrence  
Warren, 2005164 
Study design: OBS 
Model: OR of local invasive carcinoma, adjusted for 
demographic and clinical factors 

L, LR, LT, or LRT Yes vs. no NA months 
Total sample size: 1,103 

1.45 (0.83; 2.51) 

Age/local DCIS or invasive recurrence  
Bijker, 2006282 
Study design: RCT 
Model: HR of local DCIS or invasive carcinoma 
recurrence adjusted by age, method of detection, 
histology, pathology, margin,  and treatment 

LR vs. L Age>40 vs. age ≤40  126 months 
Total sample size: 1,010 

0.53 (0.31; 0.89) 

Fisher, 2001284 
Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence in given covariate stratum, adjusted for 
treatment 

LRT vs. LR Age >50 vs. age ≤49  83 months 
Total sample size: 1,804 

0.46 (0.34; 0.62)  

Omlin, 2006237 
Study design: OBS 
Model: HR of 10-year local DCIS or invasive recurrence, 
adjusted by age, method of detection, tumor size, 
necrosis, grade, margin, ER status, and treatment 

LR or L 40-45 vs. <39 72 months 
Total sample size: 373 

0.46 (0.25; 0.83) 

>60 vs. 40-60 59 months 
Total sample size: 798 

0.83 (0.5; 1.43) Schouten van der Velden, 2007163 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, method of detection, 
necrosis, treatment, size, and margin 

M, MR, L, LR 
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>60 vs. <40 59 months 
Total sample size: 798 

0.83 (0.18; 3.33) 

Meijnen, 2008211 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, method of detection, 
treatment, margins, and grades 

M, LR or L  ≥40 vs. <40 80.4 months 
Total sample size: 504 

0.12 (0.04; 0.38) 

Ben-David, 2007206 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted in multivariate analysis, unspecified  

LR or LRT >50 vs. ≤50 74.4 months 
Total sample size: 198 

0.32 (0.11; 0.91) 

51-64 vs. <51 91 months 
Total sample size: 1,103 

0.72 (0.47; 1.08) Warren, 2005164 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma, adjusted 
for demographic and clinical factors 

L, LR, LT, or LRT 

≥65 vs. <51 91 months 
Total sample size: 1,103 

0.79 (0.53; 1.18) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
≥60 vs. 40-59 91 months 

Total sample size: 716 
0.67 (0.47; 0.94) Cutuli, 2001160 

Study design: OBS 
Model: HR of local recurrence (not specific) adjusted by 
treatment, age, method of detection, margin, and family 
history 

LR 

≥60 vs. <40 91 months 
Total sample size: 716 

0.44 (0.22; 0.89) 

Age 50-59 vs. age ≤39 102 months 
Total sample size: 1,003 

0.36* Solin, 2005152 
Study design: OBS 
Model: HR of local recurrence (not specified) adjusted by 
age, margin, mammographic findings, institution, date, 
location of primary tumor, and irradiation dose 

LR 

Age ≥60 vs. age ≤39 102 months 
Total sample size: 1,003 

0.23* 

Kerlikowske, 2003166 
Study design: OBS 
Model: OR of ipsilateral DCIS or invasive carcinoma 
recurrence, adjusted by age, tumor size, margin, nuclear 
grade, quantity of necrosis, and cell polarity 

L >50 vs. 40-49 77.9 months 
Total sample size: 1,036 

0.71 (0.42; 1.11) 

Rudloff, 2009257 
Study design: OBS  
Model: HR of local DCIS or invasive recurrence, adjusted 
by age, method of detection, treatment, and lobular 
neoplasia 

LR or L ≥45 vs. <45 132 months  
Total sample size: 294 

0.5 (0.26; 0.97) 

Age/local DCIS recurrence  
Kerlikowske, 2003166 
Study design: OBS 
Model: OR of ipsilateral DCIS recurrence, adjusted by 
age, tumor size, margin, nuclear grade, and cell polarity 

L >50 vs. 40-49 77.9 months 
Total sample size: 1,036 

0.43 (0.21; 0.91) 

<40 vs. 50-65 55 months  
Total sample size: 23,547 

2.35 (1.23; 4.51) 
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>65 vs. 50-65 55 months  
Total sample size: 23,547 

1.18 (0.78; 1.79) 

Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
local DCIS recurrence 

M, LR, or L 

40-49 vs. 50-65 55 months  
Total sample size: 23,547 

1.14 (0.7; 1.85) 

Age/local invasive recurrence   
50-59 vs. 20-49  NA months 

Total sample size: 37,692 
0.71 (0.56; 0.91) 

60-69 vs. 50-59 NA months 
Total sample size: 37,692 

1 (0.8; 1.3) 

Li, 2006249 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence, 
adjusted by year, registry, race, and surgery/radiation 

M, LR, or L 

≥70 vs. 50-59 NA months 
Total sample size: 37,692 

1.1 (0.8; 1.4) 

<40 vs. 50-65 55 months  
Total sample size: 23,547 

3.68 (1.79; 7.58) Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 

M, LR, or L 

>65 vs. 50-65 55 months  0.99 (0.6; 1.63) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Total sample size: 23,547 local invasive recurrence 

40-49 vs. 50-65 55 months  
Total sample size: 23,547 

2.22 (1.36; 3.63) 

Age/regional and distant invasive 
<40 vs. 50-64 55 months  

Total sample size: 23,547 
5.43 (1.34; 21.91) Innos, 2008259Study design: OBS  

Model: Poisson-regression derived incidence rate ratio of 
regional and distant invasive 

M, LR, or L 

40-49 vs. 50-64 55 months  
Total sample size: 23,547 

3.06 (1.11; 8.46) 

Age as continuous variable/local DCIS or invasive recurrence   
Vargas, 2005181 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, ahole 
breast radiation, and margin 

LR or L As continuous variable 84 months 
Total sample size: 410 

0.92* 

Vargas, 2005181 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
preradiation mammogram, mass in mammogram, boost 
energy, and margin 

LR or L As continuous variable 84 months 
Total sample size: 410 

0.94* 

Vargas, 2005181 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
preradiation mammogram, mass in mammogram, boost 
energy, and residual DCIS at re-excision 

LR or L As continuous variable 84 months 
Total sample size: 410 

0.96* 

Vicini, 2001180 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
calcifications, number of slides with DCIS, margin, 
numbers of DCIS/COL foci ≤5mm from margin, tumor 
size, nuclear grade, comedonecrosis, and total volume of 
excision 

LR As continuous variable 86.4 months 
Total sample size: 148 

0.96* 

Vicini, 2001180 
Study design: OBS 
Model: HR of true failure, adjusted by age, calcifications, 
number of slides with DCIS, margin, numbers of 
DCIS/COL foci ≤5mm from margin, tumor size, nuclear 
grade, comedonecrosis, and total volume of excision 

LR As continuous variable 86.4 months 
Total sample size: 148 

0.93* 

Vicini, 2001180 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
calcifications, number of slides with DCIS/total volume, 
margin, numbers of DCIS/COL foci ≤5mm from margin, 

LR As continuous variable 86.4 months 
Total sample size: 148 

0.97* 

F-172 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
tumor size, nuclear grade, and comedonecrosis 
Vicini, 2001180 
Study design: OBS 
Model: HR of true failure, adjusted by age, calcifications, 
number of slides with DCIS/total volume, margin, 
numbers of DCIS/COL foci ≤5mm from margin, tumor 
size, nuclear grade, and comedonecrosis 

LR As continuous variable 86.4 months 
Total sample size: 148 

0.95* 

Vicini, 2000174 (local recurrence) 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and excision volume 

LR As continuous variable 86.4 months 
Total sample size: 148 

0.93* 

Vicini, 2000174 (true recurrence) 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and excision volume 

LR As continuous variable 86.4 months 
Total sample size: 148 

0.96* 

Vicini, 2000174 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and re-excision volume 

LR As continuous variable 86.4 months 
Total sample size: 148 

0.94* 

Goldstein, 2000209 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, number of slides with DCIS, 
number of DCIS or TDLU within 4.2 mm of final margin, 
nuclear grade, microcalcification, and tumor size 

LR As continuous variable 84 months 
Total sample size: 132 

0.89* 

Age as continuous variable/local DCIS recurrence  
Smith, 2006151 
Study design: OBS 
Model: HR of local DCIS recurrence adjusted by age, 
race, comorbidity, tumor size, histology, grade, 
treatment, marital status, median income, urban-rural 
status 

LR Age as continuous 
variable 

60 months 
Total sample size: 3,409 

0.94 (0.89; 0.99) 

F-173 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Age as continuous variable/local invasive recurrence  
Smith, 2006151 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence 
adjusted by age, race, comorbidity, tumor size, histology, 
grade, treatment, marital status, median income, urban-
rural status 

LR Age as continuous 
variable 

60 months 
Total sample size: 3,409 

1 (0.96; 1.03) 

Age as continuous variable/any DCIS or invasive recurrence  
Smith, 2006151 
Study design: OBS 
Model: HR of any second breast cancer event (local 
DCIS, local invasive carcinoma, and/or subsequent 
mastectomy) adjusted by age, race, comorbidity, tumor 
size, histology, grade, treatment, marital status, median 
income, urban-rural status 

LR Age as continuous 
variable 

60 months 
Total sample size: 3,409 

0.97 (0.95; 1) 

Age/contralateral DCIS 
<40 vs. 50-65 55 months  

Total sample size: 23,547 
0.36 (0.15; 0.88) F-174 >65 vs. 50-65 55 months  

Total sample size: 23,547 
0.87 (0.64; 1.18) 

Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
contralateral DCIS 

M, LR, or L 

40-49 vs. 50-65 55 months  
Total sample size: 23,547 

1.06 (0.76; 1.48) 

Age/contralateral invasive  
60-69 vs. 50-59 NA months 

Total sample size: 37,692 
1.3 (1; 1.6) Li, 2006249 

Study design: OBS 
Model: HR of contralateral invasive carcinoma, adjusted 
by age, year, registry, and surgery/radiation 

M, LR, or L 

≥70 vs. 50-59 NA months 
Total sample size: 37,692 

1.5 (1.2; 1.8) 

Li, 2006249 
Study design: OBS 
Model: HR of contralateral invasive carcinoma, adjusted 
by year, registry, race, and surgery/radiation 

M, LR, or L 50-59 vs. 20-49  NA months 
Total sample size: 37,692 

1.11 (0.91; 1.43) 

<40 vs. 50-65 55 months  
Total sample size: 23,547 

1.12 (0.76; 1.66) 

>65 vs. 50-65 55 months  
Total sample size: 23,547 

1.35 (1.11; 1.66) 

Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
contralateral invasive 

M, LR, or L 

40-49 vs. 50-65 55 months  
Total sample size: 23,547 

0.86 (0.66; 1.11) 

Age/any DCIS or invasive recurrence  
50-59 vs. 20-49 NA months 

Total sample size: 37,692 
0.91 (0.77; 1) Li, 2006249 

Study design: OBS 
Model: HR of local or contralateral invasive carcinoma, 

M, LR, or L 

60-69 vs. 50-59 NA months 1.2 (1; 1.3) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Total sample size: 37,692 adjusted by year, registry, race, and surgery/radiation 

≥70 vs. 50-59 NA months 
Total sample size: 37,692 

1.3 (1.1; 1.5) 

Age/any invasive carcinoma, stage I  
50-59 vs. 20-49  NA months 

Total sample size: 37,692 
1 (0.82; 1.25) 

60-69 vs. 50-59 NA months 
Total sample size: 37,692 

1.3 (1.1; 1.6) 

Li, 2006249 
Study design: OBS 
Model: HR of local or contralateral invasive carcinoma 
stage I, adjusted by year, registry, race, and 
surgery/radiation 

M, LR, or L 

≥70 vs. 50-59 NA months 
Total sample size: 37,692 

1.4 (1.2; 1.7) 

Age/any invasive carcinoma, stage II  
50-59 vs. 20-49  NA months 

Total sample size: 37,692 
0.71 (0.53; 0.91) 

60-69 vs. 50-59 NA months 
Total sample size: 37,692 

1.1 (0.8; 1.5) 

Li, 2006249 
Study design: OBS 
Model: HR of local or contralateral invasive carcinoma 
stage II, adjusted by year, registry, race, and 
surgery/radiation 

M, LR, or L 

≥70 vs. 50-59 NA months 
Total sample size: 37,692 

1.1 (0.8; 1.5) 

Age/any invasive carcinoma, stage III/IV   
50-59 vs. 20-49  NA months 

Total sample size: 37,692 
0.63 (0.38; 1) 

F-175 

60-69 vs. 50-59 NA months 
Total sample size: 37,692 

0.9 (0.5; 1.6) 

Li, 2006249 
Study design: OBS 
Model: HR of local or contralateral invasive carcinoma 
stage III/IV, adjusted by year, registry, race, and 
surgery/radiation 

M, LR, or L 

≥70 vs. 50-59 NA months 
Total sample size: 37,692 

0.9 (0.5; 1.5) 

Alcohol consumption/local DCIS or invasive carcinoma recurrence  
1-2 drinks per week vs. 
no 

62 months 
Total sample size: 709 

0.7 (0.4; 1.3) 

3-7 drinks per week vs. 
no 

62 months 
Total sample size: 709 

0.9 (0.4; 1.7) 

Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L 

≥8 drinks per week vs. 
no 

62 months 
Total sample size: 709 

0.5 (0.2; 1.3) 

Alcohol consumption/local invasive carcinoma recurrence  
1-2 drinks per week vs. 
no 

62 months 
Total sample size: 709 

0.6 (0.3; 1.3) 

3-7 drinks per week vs. 
no 

62 months 
Total sample size: 709 

0.8 (0.3; 2) 

Habel, 1998238 
Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

LR or L 

≥8 drinks per week vs. 
no 

62 months 
Total sample size: 709 

0.5 (0.1; 1.9) 

Patient's weight/adverse effect  
Ben-David, 2007206 LR or LRT >200 lb vs. ≤200 lb 74.4 months 9 (2.6; 31.7) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Study design: OBS 
Model: OR of grade 2 maximal acute toxicity, adjusted, 
not specified 

Total sample size: 198 

Race/local DCIS or invasive carcinoma recurrence  
Smith, 2006165 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, race, year of diagnosis, 
site, prognostic score, and treatment. 

M, LR, L Non white vs. white 28.8 months 
Total sample size: 14,202 

0.97 (0.66; 1.43) 

Black vs. white 91 months 
Total sample size: 1,103 

1.12 (0.61; 2.06) Warren, 2005164 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma, adjusted 
for demographic and clinical factors 

L, LR, LT, or LRT 

Other vs. white 91 months 
Total sample size: 1,103 

0.93 (0.45; 1.93) 

Race/local DCIS recurrence  
Black vs. white 60 months 

Total sample size: 3,409 
2.17 (0.87; 5.43) Smtih, 2006151 

Study design: OBS 
Model: HR of local DCIS recurrence adjusted by age, 
race, comorbidity, tumor size, histology, grade, 
treatment, marital status, median income, urban-rural 
status 

LR or L 

White hispanic vs. F-176 

white 
60 months 
Total sample size: 3,409 

0.6 (0.08; 4.71) 

Black vs. white 91 months 
Total sample size: 1,103 

1.12 (0.49; 2.59) Warren, 2005164 
Study design: OBS 
Model: OR of local DCIS, adjusted for demographic and 
clinical factors 

L, LR, LT, or LRT 

Other vs. white 91 months 
Total sample size: 1,103 

0.79 (0.27; 2.26) 

Asian-Pacific vs. white 55 months  
Total sample size: 23,547 

1 (0.5; 1.99) 

Black vs. white 55 months  
Total sample size: 23,547 

1.35 (0.7; 2.59) 

Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
local DCIS recurrence 

M, LR, or L 

Hispanic vs. white 55 months  
Total sample size: 23,547 

0.89 (0.48; 1.66) 

Race/local invasive recurrence 
Asian-Pacific vs. white 55 months  

Total sample size: 23,547 
1.54 (0.86; 2.75) 

Black vs. white 55 months  
Total sample size: 23,547 

1.91 (1.01; 3.59) 

Innos, 2008259Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
local invasive recurrence 

M, LR, or L 

Hispanic vs. white 55 months  
Total sample size: 23,547 

0.78 (0.37; 1.61) 

Race/local invasive carcinoma recurrence  
Black vs. white 60 months 

Total sample size: 3,409 
1.4 (0.64; 3.23) Smith, 2006151 

Study design: OBS 
Model: HR of local invasive carcinoma recurrence 

LR or L 

Asian-Pacific Islander 60 months 0.95 (0.31; 2.91) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
vs. white Total sample size: 3,409 adjusted by age, race, comorbidity, tumor size, histology, 

grade, treatment, marital status, median income, urban-
rural status 

White hispanic vs. 
white 

60 months 
Total sample size: 3,409 

0.28 (0.04; 2.11) 

Black vs. white NA months 
Total sample size: 37,692 

1.5 (1.2; 2) 

Asian vs. white NA months 
Total sample size: 37,692 

1.2 (0.9; 1.6) 

Li, 2006249 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L 

Hispanic vs. white NA months 
Total sample size: 37,692 

1.2 (0.8; 1.7) 

Black vs. white 91 months 
Total sample size: 1,103 

1.05 (0.4; 2.77) Warren, 2005164 
Study design: OBS 
Model: OR of local invasive carcinoma, adjusted for 
demographic and clinical factors 

L, LR, LT, or LRT 

Other vs. white 91 months 
Total sample size: 1,103 

1.08 (0.37; 3.17) 

Race/regional and distant invasive 
Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
regional and distant invasive 

M, LR, or L Black vs. white 55 months  
Total sample size: 23,547 

4.82 (1.71; 13.59) 

Race/contralateral DCIS 
Asian-pacific vs. white 55 months  

Total sample size: 23,547 
1.28 (0.82; 2) 

F-177 

Black vs. white 55 months  
Total sample size: 23,547 

0.72 (0.37; 1.41) 

Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
contralateral DCIS 

M, LR, or L 

Hispanic vs. white 55 months  
Total sample size: 23,547 

0.83 (0.51; 1.37) 

Race/contralateral invasive 
Asian-Pacific vs. white 55 months  

Total sample size: 23,547 
1.2 (0.87; 1.67) 

Black vs. white 55 months  
Total sample size: 23,547 

1.2 (0.84; 1.72) 

Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
contralateral invasive 

M, LR, or L 

Hispanic vs. white 55 months  
Total sample size: 23,547 

0.64 (0.44; 0.95) 

Race/contralateral invasive carcinoma    
Black vs. white NA months 

Total sample size: 37,692 
1.3 (1; 1.7) 

Asian vs. white NA months 
Total sample size: 37,692 

1.2 (0.9; 1.6) 

Li, 2006249 
Study design: OBS 
Model: HR of contralateral invasive carcinoma, adjusted 
by age, year, registry, and surgery/radiation 

M, LR, or L 

Hispanic vs. white NA months 
Total sample size: 37,692 

0.7 (0.5; 1.1) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Race/any DCIS or invasive carcinoma  

Black vs. white 60 months 
Total sample size: 3,409 

1.39 (0.85; 2.29) 

Asian-Pacific Islander 
vs. white 

60 months 
Total sample size: 3,409 

0.46 (0.18; 1.22) 

Smith, 2006151 
Study design: OBS 
Model: HR of any second breast cancer event (local 
DCIS, local invasive carcinoma, and/or subsequent 
mastectomy) adjusted by age, race, comorbidity, tumor 
size, histology, grade, treatment, marital status, median 
income, urban-rural status 

LR or L 

White hispanic vs. 
white 

60 months 
Total sample size: 3,409 

1.13 (0.56; 2.28) 

Race/any invasive carcinoma  
Black vs. white NA months 

Total sample size: 37,692 
1.4 (1.2; 1.7) 

Asian vs. white NA months 
Total sample size: 37,692 

1.1 (0.9; 1.4) 

Li, 2006249 
Study design: OBS 
Model: HR of local or contralateral invasive carcinoma, 
adjusted by age, year, registry, and surgery/radiation 

M, LR, or L 

Hispanic vs. white NA months 
Total sample size: 37,692 

1 (0.7; 1.3) 

Race/any invasive carcinoma, stage I 
Black vs. white NA months 

Total sample size: 37,692 
1.2 (0.9; 1.5) F-178 Asian vs. white NA months 

Total sample size: 37,692 
1.1 (0.8; 1.5) 

Li, 2006249 
Study design: OBS 
Model: HR of local or contralateral invasive carcinoma 
stage I, adjusted by age, year, registry, and 
surgery/radiation 

M, LR, or L 

Hispanic vs. white NA months 
Total sample size: 37,692 

0.8 (0.6; 1.2) 

Race/any invasive carcinoma, stage II  
Black vs. white NA months 

Total sample size: 37,692 
1.7 (1.2; 2.3) 

Asian vs. white NA months 
Total sample size: 37,692 

1.3 (0.9; 1.9) 

Li, 2006249 
Study design: OBS 
Model: HR of local or contralateral invasive carcinoma 
stage II, adjusted by age, year, registry, and 
surgery/radiation 

M, LR, or L 

Hispanic vs. white NA months 
Total sample size: 37,692 

1.2 (0.7; 1.9) 

Race/any invasive carcinoma, stage III/IV  
Black vs. white NA months 

Total sample size: 37,692 
2.7 (1.7; 4.4) 

Asian vs. white NA months 
Total sample size: 37,692 

0.7 (0.3; 1.7) 

Li, 2006249 
Study design: OBS 
Model: HR of local or contralateral invasive carcinoma 
stage III/IV, adjusted by age, year, registry, and 
surgery/radiation 

M, LR, or L 

Hispanic vs. white NA months 
Total sample size: 37,692 

2.3 (1.1; 4.8) 

Race/mortality  
Black vs. white NA months 

Total sample size: 41,245 
1.35 (1.12; 1.62) Joslyn, 2006161 

Study design: OBS 
Model: RR of mortality, adjusted by surgery, age, site, 

M, MR, L, LR, R 

American Indian  vs. NA months 0.95 (0.24; 3.83) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
white Total sample size: 41,245 
Asian  vs. white NA months 

Total sample size: 41,245 
0.74 (0.51; 1.07) 

race, and radiation 

Other  vs. white NA months 
Total sample size: 41,245 

1.15 (0.29; 4.61) 

BMI/local DCIS or invasive carcinoma recurrence  
22.9-27.7 vs. <22.9 62 months 

Total sample size: 709 
1.2 (0.7; 2.1) 

27.8-30.7 vs. <22.9 62 months 
Total sample size: 709 

1.4 (0.7; 3.1) 

Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L 

>30.8 vs. <22.9 62 months 
Total sample size: 709 

2.3 (1.1; 4.8) 

BMI/local invasive carcinoma recurrence   
22.9-27.7 vs. <22.9 62 months 

Total sample size: 709 
1.6 (0.7; 3.8) 

27.8-30.7 vs. <22.9 62 months 
Total sample size: 709 

2.8 (1; 8.1) 

Habel, 1998238 
Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

LR or L 

F-179 

>30.8 vs. <22.9 62 months 
Total sample size: 709 

3.5 (1.1; 10.8) 

Calcification/local DCIS or invasive carcinoma recurrence  
Vicini, 2000174 (local recurrence) 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and excision volume 

LR No vs. yes 86.4 months 
Total sample size: 148 

3.57* 

Goldstein, 2000209 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, number of slides with DCIS, 
number of DCIS or TDLU within 4.2 mm of final margin, 
nuclear grade, microcalcification, and tumor size 

LR No vs. yes 84 months 
Total sample size: 132 

4.55* 

Goldstein, 2000209 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, number of slides with DCIS, 
margin, tumor size, nuclear grade, necrosis, and number 
of DCIS and COL foci ≤5mm from the margin 

LR No vs. yes 84 months 
Total sample size: 132 

4.55* 

Vicini, 2000174 (true recurrence) 
Study design: OBS 

LR No vs. yes 86.4 months 
Total sample size: 148 

6.57* 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and excision volume 
Vicini, 2000174 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcification, number of 
slides with DCIS, margin, number of DCIS or COL foci 
≤5mm from margin, tumor size, nuclear grade, necrosis, 
method of detection, and re-excision volume 

LR No vs. yes 86.4 months 
Total sample size: 148 

4.76* 

Goldstein, 2000209 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, number of slides with DCIS, 
number of DCIS or TDLU within 4.2 mm of final margin, 
nuclear grade, microcalcification, and tumor size 

LR No vs. yes 84 months 
Total sample size: 132 

5* 

Kestin, 2000171 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, number of slides with DCIS, 
margin, tumor size, nuclear grade, necrosis, and number 
of DCIS and COL foci ≤5mm from the margin 

LR No vs. yes 84 months 
Total sample size: 132 

5* 

Vicini, 2001180 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
calcifications, number of slides with DCIS, margin, 
numbers of DCIS/COL foci ≤5mm from margin, tumor 
size, nuclear grade, comedonecrosis, and total volume of 
excision 

LR No vs. yes 86.4 months 
Total sample size: 148 

3.57* 

Vicini, 2001180 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 
recurrence, adjusted by age, calcifications, number of 
slides with DCIS/total volume, margin, numbers of 
DCIS/COL foci ≤5mm from margin, tumor size, nuclear 
grade, and comedonecrosis 

LR No vs. yes 86.4 months 
Total sample size: 148 

5* 

Vicini, 2001180 
Study design: OBS 
Model: HR of true DCIS or invasive carcinoma 

LR No vs. yes 86.4 months 
Total sample size: 148 

3.57* 

F-180 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
recurrence, adjusted by age, calcifications, number of 
slides with DCIS, margin, numbers of DCIS/COL foci 
≤5mm from margin, tumor size, nuclear grade, 
comedonecrosis, and total volume of excision 
Comorbidity/local DCIS or invasive carcinoma recurrence  
Warren, 2005164 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma, adjusted 
for demographic and clinical factors 

L, LR, LT, or LRT ≥1 vs. =0 91 months 
Total sample size: 1,103 

1.62 (1.02; 2.57) 

Comorbidity/local DCIS recurrence  
Warren, 2005164 
Study design: OBS 
Model: OR of local DCIS, adjusted for demographic and 
clinical factors 

L, LR, LT, or LRT ≥1 vs. =0 91 months 
Total sample size: 1,103 

2.02 (1.08; 3.77) 

1 vs. 0 60 months 
Total sample size: 3,409 

1.17 (0.6; 2.28) Smith, 2006151 
Study design: OBS 
Model: HR of local DCIS recurrence adjusted by age, 
race, comorbidity, tumor size, histology, grade, 
treatment, marital status, median income, urban-rural 
status 

LR or L 

2-9 vs. 0 60 months 
Total sample size: 3,409 

0.68 (0.2; 2.3) 

Comorbidity/local invasive carcinoma recurrence  
Warren, 2005164 
Study design: OBS 
Model: OR of local invasive carcinoma, adjusted for 
demographic and clinical factors 

L, LR, LT, or LRT ≥1 vs. =0 91 months 
Total sample size: 1,103 

1.12 (0.51; 2.49) 

1 vs. 0 60 months 
Total sample size: 3,409 

1.4 (0.86; 2.27) Smith, 2006151 
Study design: OBS 
Model: HR of local invasive carcinoma recurrence 
adjusted by age, race, comorbidity, tumor size, histology, 
grade, treatment, marital status, median income, urban-
rural status 

LR or L 

F-181 

2-9 vs. 0 60 months 
Total sample size: 3,409 

1.11 (0.51; 2.4) 

Comorbidity/any DCIS or invasive carcinoma recurrence  
1 vs. 0 60 months 

Total sample size: 3,409 
1.2 (0.86; 1.62) Smith, 2006151 

Study design: OBS 
Model: HR of any second breast cancer event (local 
DCIS, local invasive carcinoma, and/or subsequent 
mastectomy) adjusted by age, race, comorbidity, tumor 
size, histology, grade, treatment, marital status, median 
income, urban-rural status 

LR or L 

2-9 vs. 0 60 months 
Total sample size: 3,409 

1.1 (0.7; 1.8) 

Family history/local DCIS or invasive carcinoma recurrence  
Ben-David, 2007206 LR or LRT Yes vs. no 74.4 months 3.08 (1.04; 9.1) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted in multivariate analysis, unspecified  

Total sample size: 198 

Cutuli, 2001160 
Study design: OBS 
Model: HR of local recurrence (not specific) adjusted by 
treatment, age, method of detection, margin, and family 
history 

LR or L Yes vs. no 91 months 
Total sample size: 716 

0.84 (0.51; 1.37) 

Relatives ≥50 years 
vs. no 

62 months 
Total sample size: 709 

0.9 (0.5; 1.7) 

62 months 
Total sample size: 709 

1.6 (0.7; 3.3) Relatives <50 years 
vs. no 
Age <50 and relatives 
<50 years vs. no 

62 months 
Total sample size: 709 

2.4 (0.8; 7) 

Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L 

Age >50 and relatives 
<50 years vs. no 

62 months 
Total sample size: 709 

1.2 (0.4; 3.4) 

Family history/local invasive carcinoma recurrence  
Relatives ≥50 years 
vs. no 

62 months 
Total sample size: 709 

0.7 (0.2; 1.9) Habel, 1998238 
Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

LR or L 

F-182 

Relatives <50 years 
vs. no 

62 months 
Total sample size: 709 

1.7 (0.6; 5) 

Age of first birth/local DCIS or invasive carcinoma recurrence  
20-29 vs. <20 62 months 

Total sample size: 709 
1.7 (0.9; 3.6) Habel, 1998238 

Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L 

≥30 vs. <20 62 months 
Total sample size: 709 

0.7 (0.2; 2.3) 

Age of first birth/local DCIS recurrence  
20-29 vs. <20 62 months 

Total sample size: 709 
2.1 (0.7; 6.1) Habel, 1998238 

Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

LR or L 

≥30 vs. <20 62 months 
Total sample size: 709 

0.7 (0.1; 4) 

Focality/local DCIS or invasive carcinoma recurrence  
Fisher, 1999283 
Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence, adjusted for treatment 

LR vs. L Multifocal vs. unifocal 102 months 
Total sample size: 818 

1.55 (1.07; 2.26) 

Rakovitch, 2007243 
Study design: OBS 
Model: HR of local DCIS or invasive recurrence, adjusted 
by radiation, nuclear grade, multifocality, and margin 

LR or L Yes vs. no NA months 
Total sample size: 310 

1.8 (1.15; 2.8) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters Treatments 

(95% CI) 
Rakovitch, 2007243 
Study design: OBS 
Model: HR of local DCIS or invasive recurrence, adjusted 
by radiation, nuclear grade, multifocality, and margin, in 
negative margin cases 

LR or L Yes vs. no NA months 
Total sample size: 310 

1.97 (1.23; 3.15) 

Growth pattern/local DCIS or invasive carcinoma recurrence  
Ringberg, 2001187 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence free interval, adjusted by CBI-7, grade, and 
growth pattern  

L Diffuse vs. not diffuse 62 months 
Total sample size: 121 

1.5 (0.6; 3.6) 

Idvall, 2003232 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence free interval, adjusted by mitotic frequency, 
grade, and growth pattern  

L Diffuse vs. not diffuse NA months 
Total sample size: 121 

1.8 (0.9; 3.8) 

Idvall, 2003232 
Study design: OBS 
Model: RR of local DCIS or invasive carcinoma 
recurrence free interval, adjusted by polarisation, grade, 
and growth pattern  

L Diffuse vs. not diffuse NA months 
Total sample size: 121 

1.7 (0.8; 3.6) 

HRT/local DCIS or invasive carcinoma recurrence  
<2 years vs. no 62 months 

Total sample size: 709 
1.2 (0.4; 3) 

F-183 

≥2 years vs. no 62 months 
Total sample size: 709 

1.8 (0.7; 5) 

≥2 years estrogen 62 months 
Total sample size: 709 

2.1 (0.7; 6.1) 
alone vs. no 

62 months 
Total sample size: 709 

2.6 (0.3; 20.3) ≥2 years estrogen plus 
progestin vs. no 
Estrogen vs. no 62 months 

Total sample size: 709 
1.2 (0.6; 2.4) 

Estrogen + progestin 62 months 
Total sample size: 709 

0.7 (0.2; 2.6) 
vs. no 
<10 years vs. no 62 months 

Total sample size: 709 
1.1 (0.5; 2.4) 

Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by follow-up time and age 

LR or L 

≥10 years vs. no 62 months 
Total sample size: 709 

1.1 (0.5; 2.6) 

HRT/local invasive carcinoma recurrence  
Habel, 1998238 
Study design: OBS 

LR or L <2 years vs. no 62 months 
Total sample size: 709 

1.7 (0.4; 8.2) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Treatments Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters 

(95% CI) 
≥2 years vs. no 62 months 

Total sample size: 709 
2.4 (0.6; 9.6) 

Estrogen vs. no 62 months 
Total sample size: 709 

0.9 (0.3; 2.8) 

Estrogen + progestin 
vs. no 

62 months 1.4 (0.3; 7.2) 
Total sample size: 709 

<10 years vs. no 62 months 
Total sample size: 709 

1.3 (0.4; 4) 

Model: RR of local invasive carcinoma recurrence, 
adjusted by follow-up time and age 

≥10 years vs. no 62 months 
Total sample size: 709 

0.7 (0.2; 2.9) 

Marital status/local DCIS or invasive carcinoma recurrence  
Formerly married vs. 
married 

62 months 
Total sample size: 709 

1.4 (0.8; 2.5) Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L 

2.2 (1; 4.9) Single vs. married 62 months 
Total sample size: 709 

Unmarried vs. married 91 months 
Total sample size: 1,103 

1.52 (1.08; 2.13) Warren, 2005164 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma, adjusted 
for demographic and clinical factors 

L, LR, LT, or LRT 

Unknown vs. married 91 months 

F-184 Total sample size: 1,103 
0.77 (0.28; 2.15) 

Marital status/local DCIS recurrence  
Unmarried vs. married 91 months 

Total sample size: 1,103 
1.13 (0.7; 1.82) Warren, 2005164 

Study design: OBS 
Model: OR of local DCIS, adjusted for demographic and 
clinical factors 

L, LR, LT, or LRT 

Unknown vs. married 91 months 
Total sample size: 1,103 

0.61 (0.14; 2.64) 

Marital status/local invasive carcinoma recurrence  
Formerly married vs. 
married 

62 months 
Total sample size: 709 

1.4 (0.6; 3.2) Habel, 1998238 
Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

LR or L 

Single vs. married 62 months 
Total sample size: 709 

1.4 (0.3; 5.9) 

Unmarried vs. married 91 months 
Total sample size: 1,103 

2.07 (1.21; 3.56) Warren, 2005164 
Study design: OBS 
Model: OR of local invasive carcinoma, adjusted for 
demographic and clinical factors 

L, LR, LT, or LRT 

Unknown vs. married 91 months 
Total sample size: 1,103 

0.99 (0.22; 4.39) 

Menarche age/local DCIS or invasive carcinoma recurrence  
13 vs. ≤12 62 months 

Total sample size: 709 
1 (0.4; 1.6) Habel, 1998238 

Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L 

14 vs. ≤12 62 months 
Total sample size: 709 

0.8 (0.4; 1.8) 

≥15 vs. ≤12 62 months 
Total sample size: 709 

0.8 (0.4; 1.8) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Treatments Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters 

(95% CI) 
Menarche age/local invasive carcinoma recurrence  

13 vs. ≤12 62 months 
Total sample size: 709 

0.9 (0.4; 2) 

14 vs. ≤12 62 months 
Total sample size: 709 

0.6 (0.2; 2.2) 

Habel, 1998238 
Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

LR or L 

≥15 vs. ≤12 62 months 
Total sample size: 709 

0.9 (0.3; 2.8) 

Menopausal status/local DCIS or invasive carcinoma recurrence  
Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L Pre vs. post 62 months 
Total sample size: 709 

2.3 (1.1; 5) 

Menopausal status/local invasive carcinoma recurrence  
Hable, 1998238 
Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

LR or L Pre vs. post 62 months 
Total sample size: 709 

5.9 (1.8; 19.3) 

Parity/local DCIS or invasive carcinoma recurrence  
Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L Nulliparous vs. parous 62 months 
Total sample size: 709 

1 (0.5; 1.8) 

Parity/local invasive carcinoma recurrence  
Habel, 1998238 
Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

LR or L Nulliparous vs. parous 62 months 
Total sample size: 709 

0.3 (0.1; 1.2) 

Method of detection/local DCIS or invasive carcinoma recurrence  
Bijker, 2006282 
Study design: RCT 
Model: HR of local DCIS or invasive carcinoma 
recurrence adjusted by age, method of detection, 
histology, pathology, margin,  and treatment 

LR vs. L Clinical symptoms vs. 
x-ray finding only 

126 months 
Total sample size: 1,010 

1.55 (1.11; 2.16) 

Fisher, 2001284 
Study design: RCT 
Model: RR of local DCIS or invasive carcinoma 
recurrence in given covariate stratum, adjusted for 
treatment 

LRT vs. LR Clinical symptoms vs. 
x-ray finding only 

83 months 
Total sample size: 1,804 

1.9 (1.36; 2.65) 

Symptom vs. x-ray 
only 

72 months 
Total sample size: 373 

0.75 (0.37; 1.52) Omlin, 2006237 
Study design: OBS 
Model: HR of 10-year local DCIS or invasive recurrence, 

LR or L 

F-185 

Unknown vs. x-ray 72 months 1.63 (0.54; 4.91) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

Treatments Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  Author, Study Design, and Adjusters 

(95% CI) 
adjusted by age, method of detection, tumor size, 
necrosis, grade, margin, ER status, and treatment 

only Total sample size: 373 

Schouten van der Velden, 2007163 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, method of detection, 
necrosis, treatment, size, and margin 

M, MR, L, LR Symptom vs. x-ray 
only 

59 months 
Total sample size: 798 

2.1 (1.2; 3.7) 

Meijnen, 2008211 
Study design: OBS 
Model: HR of local DCIS or invasive carcinoma 
recurrence, adjusted by age, method of detection, 
treatment, margins, and grades 

M, LR or L  Symptom vs. x-ray 80.4 months 
Total sample size: 504 

0.42 (0.13; 1.32) 

Cutuli, 2001160 
Study design: OBS 
Model: HR of local recurrence (not specific) adjusted by 
treatment, age, method of detection, margin, and family 
history 

LR or L Palpable vs. non 
palpable 

91 months 
Total sample size: 716 

1.06 (0.7; 1.61) 

Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L Symptom vs. x-ray 
only 

62 months 
Total sample size: 709 

1 (0.6; 1.6) 

Method of detection/local invasive carcinoma recurrence  
Habel, 1998238 
Study design: OBS 
Model: RR of local invasive carcinoma recurrence, 
adjusted by followup time and age 

LR or L Symptom vs. x-ray 
only 

62 months 
Total sample size: 709 

0.7 (0.3; 1.5) 

Kerlikowske, 2003166 
Study design: OBS 
Model: OR of ipsilateral invasive carcinoma recurrence, 
adjusted by detection method, margin, nuclear grade, 
and type of calcification 

L Palpable vs. x-ray only 77.9 months 
Total sample size: 1,036 

4.9 (1.7; 14.2) 

Oral contraceptives/local DCIS or invasive carcinoma recurrence  
Ever vs. never 62 months 

Total sample size: 709 
0.6 (0.3; 1.3) 

F-186 

<5 years vs. never 62 months 
Total sample size: 709 

0.7 (0.3; 1.4) 

Habel, 1998238 
Study design: OBS 
Model: RR of local DCIS or invasive recurrence, adjusted 
by followup time and age 

LR or L 

≥5 years vs. never 62 months 
Total sample size: 709 

0.6 (0.3; 1.4) 

Oral contraceptives/local invasive carcinoma recurrence  
Habel, 1998238 
Study design: OBS 

LR or L Ever vs. never 62 months 
Total sample size: 709 

0.6 (0.2; 1.4) 

 



 
Table F34. Observational studies of the association between control and systematic outcomes and tumor characteristics (continued) 
 

 

F-187 

Author, Study Design, and Adjusters Treatments Predictor Followup Duration and 
Total Sample Size 

Relative Risk or 
Hazard Ratio  

(95% CI) 
<5 years vs. never 62 months 

Total sample size: 709 
0.6 (0.2; 1.8) Model: RR of local invasive carcinoma recurrence, 

adjusted by followup time and age 
≥5 years vs. never 62 months 

Total sample size: 709 
0.5 (0.2; 1.6) 

Residual DCIS at re-excision/local DCIS or invasive carcinoma recurrence  
Vargas, 2005181 
Study design: OBS 
Model: HR of ipsilateral failure, adjusted by age, 
preradiation mammogram, mass in mammogram, boost 
energy, and residual DCIS at re-excision 

LR or L Yes vs. no 84 months 
Total sample size: 410 

2.54* 

Lobular neoplasia/local DCIS or invasive recurrence 
Rudloff, 2009257 
Study design: OBS  
Model: HR of local DCIS or invasive recurrence, adjusted 
by age, method of detection, treatment, and lobular 
neoplasia 

LR or L Yes vs. no 132 months  
Total sample size: 294 

2.49 (1.33; 4.67) 

Method of detection/local DCIS or invasive recurrence 
Rudloff, 2009257 
Study design: OBS  
Model: HR of local DCIS or invasive recurrence, adjusted 
by age, method of detection;, treatment, and lobular 
neoplasia 

LR or L Palpable mass vs. no 132 months  
Total sample size: 294 

2.05 (1.1; 3.81) 

Period/contralateral DCIS 
Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
contralateral DCIS 

M, LR, or L 1994-1999 vs. 1988-
1993 

55 months  
Total sample size: 23,547 

1.68 (1.29; 2.17) 

Period/contralateral invasive 
Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
contralateral invasive 

M, LR, or L 1994-1999 vs. 1988-
1993 

55 months  
Total sample size: 23,547 

0.95 (0.79; 1.15) 

Period/local DCIS recurrence 
Innos, 2008259 
Study design: OBS  
Model: Poisson-regression derived incidence rate ratio of 
local DCIS recurrence 

M, LR, or L 1994-1999 vs. 1988-
1993 

55 months  
Total sample size: 23,547 

1.4 (0.99; 1.98) 

 
Bold = significant 
*Only means were reported



 

Table F35. Outcomes after mastectomy compared to lumpectomy in women with DCIS (observational 
studies) 
 

Study Events/Active vs. Events/Control Subgroups, Outcomes Estimate 
0/145 vs. 41/136 
Proportion with the outcome in 
active: 0.003 (0;0.052) 
Proportion with outcomes in control: 
0.301 (0.23;0.384) 

Subgroup: overall 
treatment 
Outcome: local DCIS 
recurrence 

0.01 (0.00;0.13) 

3/145 vs. 17/136 
Proportion with the outcome in 
active: 0.021 (0.007;0.062) 
Proportion with outcomes in control: 
0.125 (0.079;0.192) 

Subgroup: overall 
treatment 
Outcome: local invasive 
carcinoma recurrence 

0.15 (0.04;0.52) 

3/145 vs. 24/136 
Proportion with the outcome in 
active: 0.021 (0.007;0.062) 
Proportion with outcomes in control: 
0.176 (0.121;0.25) 

Subgroup: overall 
treatment 
Outcome: local DCIS or 
invasive carcinoma 
recurrence 

0.10 (0.03;0.34) 

0/145 vs. 5/136 
Proportion with the outcome in 
active: 0.003 (0;0.052) 
Proportion with outcomes in control: 
0.037 (0.015;0.085) 

Subgroup: overall 
treatment 
Outcome: nodal 
recurrence 

0.08 (0.00;1.50) 

2/145 vs. 6/136 
Proportion with the outcome in 
active: 0.014 (0.003;0.053) 
Proportion with outcomes in control: 
0.044 (0.02;0.095) 

Subgroup: overall 
treatment 
Outcome: distant 
metastasis 

0.30 (0.06;1.53) 

Cutuli, 2001160 
Country: France  
Length of followup, 
months: 91 
Estimate: adjusted 

8/133 vs. 9/123 
Proportion with the outcome in 
active: 0.06 (0.03;0.116) 
Proportion with outcomes in control: 
0.073 (0.039;0.135) 

Subgroup: overall 
treatment 
Outcome: contralateral 
DCIS or invasive 

0.81 (0.30;2.17) 

11/408 vs. 61/237 
Proportion with the outcome in 
active: 0.027 (0.015;0.048) 
Proportion with outcomes in control: 
0.257 (0.206;0.317) 

Subgroup: overall 
treatment 
Outcome: local DCIS or 
invasive carcinoma 
recurrence 

0.08 (0.04;0.16) Schouten van der 
Velden, 2007163 
Country: Netherlands 
Length of followup, 
months: 59 
Estimate: adjusted / vs. / 

Proportion with the outcome in 
active:  (;) 
Proportion with outcomes in control:  
(;) 

Subgroup: M vs L  
treatment 
Outcome: HR of local 
DCIS or invasive 
carcinoma recurrence, 
adjusted by age, method 
of detection, necrosis, 
treatment, size, and 
margin 

0.07 (0.03;0.16) 

/29 vs. 3/11 
Proportion with the outcome in 
active: 0.017 (0.001;0.217) 
Proportion with outcomes in control: 
0.273 (0.09;0.586) 

Subgroup: comedo 
necrosis 
Outcome: local DCIS or 
invasive 
carcinomarecurrence 

NR (NR;NR) 

0/31 vs. 0/8 
Proportion with the outcome in 
active: 0.016 (0.001;0.206) 
Proportion with outcomes in control: 
0.056 (0.003;0.505) 

Subgroup: noncomedo 
necrosis 
Outcome: local DCIS or 
invasive 
carcinomarecurrence 

0.04 (0.00;0.88) 

Werneke, 1995182 
Country: United States  
Length of followup, 
months: 43 
Estimate: crude 

0/15 vs. 0/9 
Proportion with the outcome in 
active: 0.067 (0.009;0.352) 

Subgroup: unknown 
necrosis 
Outcome: local DCIS or 

NR (NR;NR) 

F-188 



 
Table F35. Outcomes after mastectomy compared to lumpectomy in women with DCIS (observational 
studies) (continued) 
 

F-189 

Study Events/Active vs. Events/Control Subgroups, Outcomes Estimate 
Proportion with outcomes in control: 
0.05 (0.003;0.475) 

invasive 
carcinomarecurrence 

0/33 vs. 2/15 
Proportion with the outcome in 
active: 0.015 (0.001;0.196) 
Proportion with outcomes in control: 
0.133 (0.034;0.405) 

Subgroup: free margin 
Outcome: local DCIS or 
invasive 
carcinomarecurrence 

NR (NR;NR) 

0/11 vs. 0/1 
Proportion with the outcome in 
active: 0.042 (0.003;0.425) 
Proportion with outcomes in control: 
0.25 (0.013;0.891) 

Subgroup: involved 
margin 
Outcome: local DCIS or 
invasive 
carcinomarecurrence 

0.08 (0.00;1.79) 

0/31 vs. 1/12 
Proportion with the outcome in 
active: 0.032 (0.005;0.196) 
Proportion with outcomes in control: 
0.083 (0.012;0.413) 

Subgroup: unknown 
margin 
Outcome: local DCIS or 
invasive 
carcinomarecurrence 

NR (NR;NR) 

 
 



 

Table F36. Outcomes after mastectomy compared to lumpectomy plus radiation in women with DCIS 
(observational studies) 
 

Study Events/Active vs. Events/Control Subgroups, 
Outcomes Estimate 

0/145 vs. 60/435 
Proportion with the outcome in active: 
0.003 (0;0.052) 
Proportion with outcomes in control: 
0.138 (0.109;0.174) 

Subgroup: overall 
treatment 
Outcome: local DCIS 
recurrence 

0.02 (0.00;0.35) 

3/145 vs. 24/435 
Proportion with the outcome in active: 
0.021 (0.007;0.062) 
Proportion with outcomes in control: 
0.055 (0.037;0.081) 

Subgroup: overall 
treatment 
Outcome: local 
invasive carcinoma 
recurrence 

0.36 (0.11;1.22) 

3/145 vs. 36/435 
Proportion with the outcome in active: 
0.021 (0.007;0.062) 
Proportion with outcomes in control: 
0.083 (0.06;0.113) 

Subgroup: overall 
treatment 
Outcome: local DCIS 
or invasive carcinoma 
recurrence 

0.23 (0.07;0.77) 

0/145 vs. 8/435 
Proportion with the outcome in active: 
0.003 (0;0.052) 
Proportion with outcomes in control: 
0.018 (0.009;0.036) 

Subgroup: overall 
treatment 
Outcome: nodal 
recurrence 

0.17 (0.01;3.01) 

2/145 vs. 6/435 
Proportion with the outcome in active: 
0.014 (0.003;0.053) 
Proportion with outcomes in control: 
0.014 (0.006;0.03) 

Subgroup: overall 
treatment 
Outcome: distant 
metastasis 

1.00 (0.20;5.01) 

Cutuli, 2001160 
Country: France  
Length of followup, 
months: 91 
Estimate: adjusted 

8/133 vs. 30/420 
Proportion with the outcome in active: 
0.06 (0.03;0.116) 
Proportion with outcomes in control: 
0.071 (0.05;0.1) 

Subgroup: overall 
treatment 
Outcome: 
contralateral DCIS or 
invasive 

0.83 (0.37;1.86) 

11/408 vs. 11/153 
Proportion with the outcome in active: 
0.027 (0.015;0.048) 
Proportion with outcomes in control: 
0.072 (0.04;0.125) 

Subgroup: overall 
treatment 
Outcome: local DCIS 
or invasive carcinoma 
recurrence 

0.36 (0.15;0.84) Schouten van der 
Velden, 2007163 
Country: Netherlands 
Length of followup, 
months: 59 
Estimate: adjusted / vs. / 

Proportion with the outcome in active:  
(;) 
Proportion with outcomes in control:  (;) 

Subgroup: M vs LR 
treatment 
Outcome: HR of local 
DCIS or invasive 
carcinoma 
recurrence, adjusted 
by age, method of 
detection, necrosis, 
treatment, size, and 
margin 

0.23 (0.09;0.59) 

1/29 vs. 0/6 
Proportion with the outcome in active: 
0.017 (0.001;0.217) 
Proportion with outcomes in control: 
0.071 (0.004;0.577) 

Subgroup: comedo 
necrosis 
Outcome: local DCIS 
or invasive carcinoma 
recurrence 

1.97 (0.07;53.48) 

0/31 vs. 0/15 
Proportion with the outcome in active: 
0.016 (0.001;0.206) 
Proportion with outcomes in control: 
0.031 (0.002;0.35) 

Subgroup: 
noncomedo necrosis 
Outcome: local DCIS 
or invasive carcinoma 
recurrence 

NR (NR;NR) 

Warneke, 1995182 
Country: United States  
Length of followup, 
months: 43 
Estimate: crude 

1/33 vs. 0/9 Subgroup: free 0.37 (0.02;6.38) 
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Table F36. Outcomes after mastectomy compared to lumpectomy plus radiation in women with DCIS 
(observational studies) (continued) 
 

F-191 

Study Events/Active vs. Events/Control Subgroups, 
Outcomes Estimate 

Proportion with the outcome in active: 
0.015 (0.001;0.196) 
Proportion with outcomes in control: 
0.05 (0.003;0.475) 

margin 
Outcome: local DCIS 
or invasive carcinoma 
recurrence 

0/11 vs. 0/1 
Proportion with the outcome in active: 
0.042 (0.003;0.425) 
Proportion with outcomes in control: 
0.25 (0.013;0.891) 

Subgroup: involved 
margin 
Outcome: local DCIS 
or invasive carcinoma 
recurrence 

NR (NR;NR) 

0/31 vs. 0/11 
Proportion with the outcome in active: 
0.032 (0.005;0.196) 
Proportion with outcomes in control: 
0.042 (0.003;0.425) 

Subgroup: unknown 
margin 
Outcome: local DCIS 
or invasive carcinoma 
recurrence 

NR (NR;NR) 

 



 

Table F37. Outcomes after mastectomy from observational studies that did not report events and combined 
treatment options 
 
Study Treatments Relative Measure of 

the Association 
Subgroup: treatment L vs. M 
Outcome: local DCIS or invasive recurrence, adjusted, 
stepwise manner, not specified 

7.84 (2.13;28.93) De Roos, 2005261 
Country: Netherlands  
Length of followup, months: 
43 
Estimate:  

Subgroup: treatment LR vs. M 
Outcome: local DCIS or invasive recurrence, adjusted, 
stepwise manner, not specified 

2.43 (0.47;12.55) 

Subgroup: BCS vs. M age >=51y and treatment 
Outcome: RR of mortality, adjusted by surgery, age, site, 
race, and radiation 

0.86 (0.76;0.98) 

Subgroup: LR vs. L treatment 
Outcome: OR of breast cancer death, adjusted by age, 
size, and treatment 

1.40 (0.10;18.10) 

Subgroup: M vs. L treatment 
Outcome: OR of breast cancer death, adjusted by age, 
size, and treatment 

1.80 (0.40;7.60) 

Subgroup: LR vs. L treatment 
Outcome: OR of ipsilateral invasive recurrence, adjusted 
by age, size, and treatment 

0.10 (0.00;1.00) 

Subgroup: M vs. L treatment 
Outcome: OR of ipsilateral invasive recurrence, adjusted 
by age, size, and treatment 

0.10 (0.00;0.50) 

Subgroup: LR vs. L treatment 
Outcome: OR of contralateral invasive recurrence, 
adjusted by age, size, and treatment 

3.60 (0.30;43.50) 

Joslyn, 2006161 
Country: USA  
Length of followup, months: 
NA 
Estimate: adjusted 

Subgroup: M vs. L treatment 
Outcome: OR of contralateral invasive recurrence, 
adjusted by age, size, and treatment 

0.70 (0.20;2.90) 
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Table F38. Observational studies of control and systemic outcomes stratified by mastectomy 
 

Author Probability or Rate Length of Followup Number 
Active 

M/all cause mortality    
Di Saverio S, 2008212 0.013 120  
Tunon-de-Lara C, 2001155 0.00028 120 208 
Lee LA, 2006210 0.1 144 430 
Meijnen P, 2008211 0.006 96 294 
Ellsworth RE, 2007239 0.017 (0.001, 0.217) NA 29 
M/breast cancer mortality    
Lee LA, 2006210 0.008 144 430 
Meijnen P, 2008211 0.006 96 294 
Tunon-de-Lara C, 2001155 0.014 (0.005, 0.044) 86 208 
Dimpfl T, 1996218 0.006 (0, 0.093) 78.4 78 
M/distant metastasis    
Lee LA, 2006210 0.008 144 430 
Bonnier P, 1999154 0.01 (0, 0.02) 84 21 
Meijnen P, 2008211 0.009 96 294 
Tunon-de-Lara C, 2001155 0.005 (0.001, 0.033) 86 208 
Cutuli B, 2001160 0.014 (0.003, 0.053) 91 145 
Asjoe FT, 2007207 0.031 (0.004, 0.191) 36 32 
Dimpfl T, 1996218 0.006 (0, 0.093) 78.4 78 
M/contralateral DCIS or invasive carcinoma   
Meijnen P, 2008211 0.065 96 294 
Cutuli B, 2001160 0.06 (0.03, 0.116) 91 133 
M/contralateral invasive carcinoma    
Miller NA, 2001203 0.026 (0.002, 0.31) 80.4 18 
M/local DCIS or invasive carcinoma recurrence   
Tunon-de-Lara C, 2001155 0.0003 120 208 
Schouten van der Velden AP, 2006250 0.067 48 173 
Ringberg A, 2000186 0.04 60 119 
Schouten van der Velden AP, 2007, 
17544591 

0.013 60 408 

Lee LA, 2006210 0.01 144 430 
Meijnen P, 2008211 0.009 96 294 
Cutuli B, 2001160 0.021 (0.007, 0.062) 91 145 
Asjoe FT, 2007207 0.062 (0.016, 0.218) 36 32 
Cataliotti L, 1992213 0.029 (0.009, 0.086) 94 103 
Ciatto S, 1990214 0.014 (0.005, 0.043) 66 210 
Dimpfl T, 1996218 0.013 (0.002, 0.085) 78.4 78 
Stallard S, 2001223 0.007 (0, 0.107) 132 67 
Jha MK, 2001242 0.003 (0, 0.045) 88 168 
Warneke J, 1995182 0.013 (0.002, 0.089) 47 75 
Bonnier P, 1999154 0.019 (0.007, 0.049) 51 214 
M/local invasive carcinoma recurrence   
Lee LA, 2006210 0.005 144 430 
Kricker a, 2004246 0 36 327 
Meijnen P, 2008211 0.004 96 294 
Tunon-de-Lara C, 2001155 0.024 (0.01, 0.056) 86 208 
Cutuli B, 2001160 0.021 (0.007, 0.062) 91 145 
Miller NA, 2001203 0.056 (0.008, 0.307) 80.4 18 
Ciatto S, 1990214 0.01 (0.002, 0.037) 66 210 
Ellsworth RE, 200239  0.017 (0.001, 0.217) NA 29 
Warnberg F, 1999228 0.011 (0.001, 0.149) 58 46 
M/local DCIS recurrence    
Meijnen P, 2008211 0.005 96 294 
Tunon-de-Lara C, 2001155 0.005 (0.001, 0.033) 86 208 
Cutuli B, 2001160 0.003 (0, 0.052) 91 145 
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Table F38. Observational studies of control and systemic outcomes stratified by mastectomy (continued) 
 

F-194 

Author Probability or Rate Length of Followup Number 
Active 

Fish EB, 1998183  0.026 (0.002, 0.31) 60 18 
Miller NA, 2001203 0.026 (0.002, 0.31) 80.4 18 
Ciatto S, 1990214 0.005 (0.001, 0.033) 66 210 
Warnberg F, 1999228 0.022 (0.003, 0.139) 58 46 
M/regional LN recurrence    
Tunon-de-Lara C, 2001155 0.01 (0.002, 0.038) 86 208 
Fish EB, 1998183 0.056 (0.008, 0.307) 60 18 
Cutuli B, 2001160 0.003 (0, 0.052) 91 145 
Stallard S, 2001223 0.03 (0.007, 0.112) 132 67 
Asjoe FT, 2007207 0.031 (0.004, 0.191) 36 32 
M/local DCIS or invasive carcinoma recurrence per 100 patient-years at risk  
Ciatto S, 1990214 0.002 66 210 

 



 

Table F39. Observational studies of control and systemic outcomes and treatment based on multivariate 
analysis 
 

Author Probability or Rate Length of Followup Number Active 
M vs. LR       
Meijnen P, 2008211 
HR of local DCIS or invasive 
carcinoma recurrence, adjusted by 
age, method of detection, treatment, 
margins, and grades 

0.13 (0.03, 0.57) 80.4 504 

Schouten van der Velden AP, 2007163 
HR of local DCIS or invasive 
carcinoma recurrence, adjusted by 
age, method of detection, necrosis, 
treatment, size, and margin 

0.23 (0.09, 0.59) 59 798 

M vs. L       
Meijnen P, 2008211 
HR of local DCIS or invasive 
carcinoma recurrence, adjusted by 
age, method of detection, treatment, 
margins, and grades 

0.037 (0.008, 0.182) 80.4 504 

Schouten van der Velden AP, 2007163 
HR of local DCIS or invasive 
carcinoma recurrence, adjusted by 
age, method of detection, necrosis, 
treatment, size, and margin 

0.07 (0.03, 0.16) 59 798 

Warnberg F, 2001226 
OR of ipsilateral invasive recurrence, 
adjusted by age, size, and treatment 

0.1 (0, 0.5) NA NA 

Warnberg F, 2001226 
OR of contralateral invasive 
recurrence, adjusted by age, size, 
and treatment 

0.7 (0.2, 2.9) NA NA 

Warnberg F, 2001226  
OR of breast cancer death, adjusted 
by age, size, and treatment 

1.8 (0.4, 7.6) NA NA 

L vs. LR or M       
Smith GL, 2006165 
HR of local DCIS or invasive 
carcinoma recurrence, adjusted by 
age, race, year of diagnosis, site, 
prognostic score, and treatment. 

4.02 (2.83, 5.69) 28.8 14202 

M vs. L or LR       
Li CI, 2006249 
HR of local or contralateral invasive 
carcinoma, adjusted by age, registry, 
race, and LN removal 

0.4 (0.3, 0.5) NA 37692 

Li CI, 2006249 
HR of contralateral invasive 
carcinoma, adjusted by age, registry, 
race, and LN removal 

1.2 (0.9, 1.7) NA 37692 

Joslyn SA, 2006161 
RR of mortality, adjusted by surgery, 
age, site, race, and radiation 

0.96 (0.85, 1.09) NA 41245 

No vs. LR       
Innos K, 2008259 
Poisson-regression derived incidence 
rate ratio of local DCIS recurrence 

5 (2.05, 12.21) 55 23547 

Innos K, 2008259 
Poisson-regression derived incidence 
rate ratio of local invasive recurrence 

22.68 (11.8, 43.59) 55 23547 
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Table F39. Observational studies of control and systemic outcomes and treatment based on multivariate 
analysis (continued) 
 

Author Probability or Rate Length of Followup Number Active 
Li CI, 2006249 
HR of local invasive carcinoma 
recurrence, adjusted by age, registry, 
race, and LN removal 

1.7 (0.6, 4.3) NA 37692 

Li CI, 2006249 
HR of contralateral invasive 
carcinoma, adjusted by age, registry, 
race, and LN removal 

1.1 (0.5, 2.4) NA 37692 

Li CI, 2006249 
HR of local or contralateral invasive 
carcinoma, adjusted by age, registry, 
race, and LN removal 

1.5 (1, 1.7) NA 37692 

LR vs. L       
Cutuli B, 2001160 
HR of local recurrence (not specific) 
adjusted by treatment, age, method of 
detection, margin, and family history 

0.444 (0.298, 0.662) 91 716 

Warnberg F, 2001226 
OR of ipsilateral invasive recurrence, 
adjusted by age, size, and treatment 

0.1 (0, 1) NA NA 

Warnberg F, 2001226 
OR of contralateral invasive 
recurrence, adjusted by age, size, 
and treatment 

3.6 (0.3, 43.5) NA NA 

Warnberg F, 2001226 
OR of breast cancer death, adjusted 
by age, size, and treatment 

1.4 (0.1, 18.1) NA NA 

Innos K, 2008259 
Poisson-regression derived incidence 
rate ratio of local DCIS recurrence 

0.37 (0.24, 0.57) 55 23547 

Innos K, 2008259 
Poisson-regression derived incidence 
rate ratio of local invasive recurrence 

0.33 (0.20, 0.52) 55 23547 

Li CI, 2006249 
HR of local invasive carcinoma 
recurrence, adjusted by age, registry, 
race, and LN removal 

0.7 (0.5, 1.2) NA 37692 

Li CI, 2006249 
HR of contralateral invasive 
carcinoma, adjusted by age, registry, 
race, and LN removal 

1 (0.9, 1.3) NA 37692 

Li CI, 2006249 
HR of local or contralateral invasive 
carcinoma, adjusted by age, registry, 
race, and LN removal 

0.6 (0.6, 0.7) NA 37692 

Vargas C, 2005181 
HR of ipsilateral failure, adjusted by 
age, whole breast radiation, and 
margin 

0.18 84 410 

Smith BD, 2006151 
HR of local DCIS recurrence adjusted 
by age, race, cormobidity, tumor size, 
histology, grade, treatment,martial 
status, median income, urban-rural 
status 

0.23 (0.12, 0.45) 60 3409 

Smith BD, 2006151 
HR of local invasive carcinoma 
recurrence adjusted by age, race, 
cormobidity, tumor size, histology, 
grade, treatment,martial status, 

0.27 (0.16, 0.45) 60 3409 
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Table F39. Observational studies of control and systemic outcomes and treatment based on multivariate 
analysis (continued) 
 

Author Probability or Rate Length of Followup Number Active 
median income, urban-rural status 
Stallard S, 2001223 
HR of any DCIS or invasive 
carcinoma recurrence, adjusted by 
distance from nipple to lesion, grade, 
and radiation 

0.43 (0.1, 1.92) 132 220 

Smith BD, 2006151 
HR of any second breast cancer 
event (local DCIS, local invasive 
carcinoma, and/or subsequent 
mastectomy) adjusted by age, race, 
cormobidity, tumor size, histology, 
grade, treatment,martial status, 
median income, urban-rural status 

0.32 (0.24, 0.44) 60 3409 

Habel LA, 1998238 
RR of local DCIS or invasive 
recurrence, adjusted by follow-up 
time and age 

0.5 (0.3, 0.7) 709 62 

Habel LA, 1998238 
RR of local invasive carcinoma 
recurrence, adjusted by follow-up 
time and age 

0.4 (0.2, 0.6) 709 62 

Rakovitch E, 2008243 
HR of local DCIS or invasive 
recurrence, adjusted by radiation, 
nuclear grade, multifocality, and 
margin 

0.46 (0.29, 0.74) 615 NA 

Rakovitch E, 2008243 
HR of local DCIS or invasive 
recurrence, adjusted by radiation, 
nuclear grade, multifocality, and 
margin, in negative margin cases 

0.5 (0.3, 0.83) 615 NA 

Warren JL, 2005164 
HR of local DCIS or invasive 
carcinoma, adjusted for demographic 
and clinical factors 

0.64 (0.44, 0.92) 1103 91 

Warren JL, 2005164 
OR of local invasive carcinoma, 
adjusted for demographic and clinical 
factors 

0.4 (0.22, 0.74) 1103 91 

Warren JL, 2005164 
OR of local DCIS, adjusted for 
demographic and clinical factors 

0.9 (0.55, 1.45) 1103 91 

Cutuli B, 2002188 
RR of local DCIS or invasive 
carcinoma recurrence, adjusted by 
radiation, age, tumor stage, margin, 
and family history 

0.35 (0.25, 0.51) 705 84 

Chuwa EW, 2008200 
Local DCIS or invasive carcinoma 
recurrence, adjusted by age, 
menopausal status, symptom, grade, 
size, hormone receptor status, 
necrosis, margin, radiation, tamoxifen 

0.90 (0.22, 3.70) 170 86 

MacDonald HR, 2006192 
RR for time to local DCIS or invasive 
carcinoma recurrence 

0.17 (0.02, 1.31) 272 53 

MacDonald HR, 2006192 
RR for time to invasive carcinoma 
recurrence 

0.67 (0.07, 6.52) 272 53 
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Table F39. Observational studies of control and systemic outcomes and treatment based on multivariate 
analysis (continued) 
 

Author Probability or Rate Length of Followup Number Active 
MacDonald HR, 2006192 
RR for time to local DCIS or invasive 
carcinoma recurrence, adjusted by 
age 

0.17 (0.02, 1.31) 272 53 

MacDonald HR, 2006192 
RR for time to invasive carcinoma 
recurrence, adjusted by age 

0.68 (0.07, 6.6) 272 53 

MacDonald HR, 2006192 
RR for time to local DCIS or invasive 
carcinoma recurrence, adjusted by 
size 

0.14 (0.02, 1.11) 272 53 

MacDonald HR, 2006192 
RR for time to invasive carcinoma 
recurrence, adjusted by size 

0.63 (0.07, 6.13) 272 53 

MacDonald HR, 2006192 
RR for time to local DCIS or invasive 
carcinoma recurrence, adjusted by 
grade 

0.17 (0.02, 1.31) 272 53 

MacDonald HR, 2006192 
RR for time to invasive carcinoma 
recurrence, adjusted by grade 

0.68 (0.07, 6.56) 272 53 

MacDonald HR, 2006192 
RR for time to local DCIS or invasive 
carcinoma recurrence, adjusted by 
necrosis 

0.17 (0.02, 1.28) 272 53 

MacDonald HR, 2006192 
RR for time to invasive carcinoma 
recurrence, adjusted by necrosis 

0.7 (0.07, 6.81) 272 53 

Joslyn SA, 2006161 
RR of mortality, adjusted by surgery, 
age, site, race, and radiation 

0.63 (0.53, 0.75) 41245 NA 

Rudloff U, 2009257 
HR of local DCIS or invasive 
recurrence, adjusted by age, method 
of detection, treatment, and lobular 
neoplasia 

0.33 (0.17, 0.67) 132 294 

Radiation with boost vs. without boost     
Omlin A, 2006237 
HR of 10-year local DCIS or invasive 
recurrence, adjusted by age, method 
of detection, tumor size, necrosis, 
grade, margin, ER status, and 
treatment 

0.45 (0.23, 0.9) 373 72 

Radiation without boost vs. no radiation     
Omlin A, 2006237 
HR of 10-year local DCIS or invasive 
recurrence, adjusted by age, method 
of detection, tumor size, necrosis, 
grade, margin, ER status, and 
treatment 

0.33 (0.16, 0.71) 373 72 

Radiation with boost vs. no radiation     
Omlin A, 2006237 
HR of 10-year local DCIS or invasive 
recurrence, adjusted by age, method 
of detection, tumor size, necrosis, 
grade, margin, ER status, and 
treatment 

0.15 (0.06, 0.36) 373 72 
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Table F39. Observational studies of control and systemic outcomes and treatment based on multivariate 
analysis (continued) 
 

F-199 

Author Probability or Rate Length of Followup Number Active 
Tamoxifen vs. no tamoxifen       
Warren JL, 2005164 
HR of local DCIS or invasive 
carcinoma, adjusted for demographic 
and clinical factors 

1.18 (0.74, 1.88) 1103 91 

Warren JL, 2005164 
OR of local invasive carcinoma, 
adjusted for demographic and clinical 
factors 

1.19 (0.55, 2.54) 1103 91 

Warren JL, 2005164 
OR of local DCIS, adjusted for 
demographic and clinical factors 

1.2 (0.64, 2.27) 1103 91 

Boost energy ≤9mev vs. ≥10 mEV       
Vargas C, 2005181 
HR of ipsilateral failure, adjusted by 
age, preradiation mammogram, mass 
in mammogram, boost energy, and 
residual DCIS at re-excision 

1.4 410 84 

Vargas C, 2005181 
HR of ipsilateral failure, adjusted by 
age, preradiation mammogram, mass 
in mammogram, boost energy, and 
margin 

1.41 410 84 

Boost energy photons vs. electrons     
Ben-David MA, 2007206 
OR of grade 2 maximal acute toxicity, 
adjusted, not specified 

5.1 (1.4, 19.1) 198 74.4 

RT alone vs. LR       
Innos K, 2008259 
Poisson-regression derived incidence 
rate ratio of local DCIS recurrence 

3.15 (0.42, 23.23) 55 23547 

 
 



 

Table F40. Observational studies of control and systemic outcomes stratified by lumpectomy alone 
 

Author Probability or Rate Length of 
Followup 

Number 
Active 

L/breast cancer mortality    
Kestin LL, 2000208 0 120 31 
Lee LA, 2006210 0.004 144 496 
Vargas C, 2005181 0.063 96 54 
Meijnen P, 2008211 0.032 96 91 
Kerlikowske K, 2003166 0.01 (0.005, 0.018) 77.9 1036 
Dimpfl T, 1996218 0.011 (0.001, 0.149) 78.4 46 
Szelei-Stevens KA, 2000224 0.047 (0.012, 0.168) 104.4 43 
Gilleard O, 2008236 0.009 (0.002, 0.036) 53 215 
L/all cause mortality    
Kestin LL, 2000208 0.416 120 31 
Lee LA, 2006210 0.11 144 496 
Vargas C, 2005181 0.255 96 54 
Meijnen P, 2008211 0.043 96 91 
L/distant metastasis    
Lee LA, 2006210 0.004 144 496 
Vargas C, 2005181 0.063 96 54 
Meijnen P, 2008211 0.043 96 91 
Kerlikowske K, 2003166 0.007 (0.003, 0.014) 77.9 1036 
Dimpfl T, 1996218 0.011 (0.001, 0.149) 78.4 46 
Szelei-Stevens KA, 2000224 0.047 (0.012, 0.168) 104.4 43 
Douglas-Jones AG, 2002235 0.009 (0.001, 0.059) NA 115 
L/local DCIS or invasive carcinoma recurrence    
Rakovitch E, 2007243 0.28 120 310 
Kestin LL, 2000208 0.078 120 31 
Adepoju LJ, 2006204 0.295 120 92 
Omlin A, 2006237 0.54 (0.33, 0.76) 120 57 
Cutuli B, 2002188 0.438 (0.3, 0.577) 120 190 
Lee LA, 2006210 0.31 144 496 
Schouten van der Velden AP, 2006250 0.169 48 329 
Ringberg A, 2000186 0.21 60 121 
Wong JS, 2006153 0.0012 60 158 
Takeda A, 2001205 0.189 60 66 
Vargas C, 2005181 0.419 96 54 
Meijnen P, 2008211 0.156 96 91 
Gilleard O, 2008236 0.17 96 215 
Chan KC, 2001159 0.186 (0.128, 0.263) 47 129 
Cataliotti L, 1992213 0.109 (0.046, 0.236) 94 46 
Ciatto S, 1990214 0.054 (0.014, 0.192) 66 37 
Dimpfl T, 1996218 0.13 (0.06, 0.261) 78.4 46 
Szelei-Stevens KA, 2000, 224 0.14 (0.064, 0.278) 104.4 43 
Douglas-Jones AG, 2002235 0.122 (0.073, 0.195) NA 115 
Ottesen GL, 2000240 0.321 (0.255, 0.396) 120 168 
Liberman L, 1997184 0.227 (0.154, 0.321) 75 97 
Warneke J, 1995182 0.107 (0.035, 0.284) 39 28 
Holland PA, 1998229 0.103 (0.05, 0.201) 35 68 
Idvall I, 2003232 0.256 (0.186, 0.341) NA 121 
Bonnier P, 1999154 0.119 (0.05, 0.256) 51 42 
Rudloff U, 2009, 257 0.279 120 200 
West JG, 2007260 0.061 (0.026, 0.138) 86 82 
L/true DCIS or invasive carcinoma recurrence   
Kestin LL, 2000208 0.078 120 31 
Ottesen GL, 2000240 0.304 (0.239, 0.377) 120 168 
L/local DCIS recurrence     
Meijnen P, 2008211 0.079 96 91 
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Table F40. Observational studies of control and systemic outcomes stratified by lumpectomy alone 
(continued) 
 

F-201 

Author Probability or Rate Length of 
Followup 

Number 
Active 

Kerlikowske K, 2003166 0.108 (0.091, 0.129) 77.9 1036 
Chan KC, 2001159 0.14 (0.09, 0.211) 47 129 
Fish EB, 1998183 0.193 (0.124, 0.289) 60 88 
Miller NA, 2001203 0.193 (0.124, 0.289) 60 88 
Kestin LL, 2000208 0.032 (0.005, 0.196) 84 31 
Lee LA, 2006210 0.115 (0.09, 0.146) 72 496 
Ciatto S, 1990214 0.013 (0.001, 0.178) 66 37 
Szelei-Stevens KA, 2000224 0.047 (0.012, 0.168) 104.4 43 
Douglas-Jones AG, 2002235 0.052 (0.024, 0.111) NA 115 
Gilleard O, 2008236 0.037 (0.019, 0.073) 53 215 
Ottesen GL, 2000240 0.173 (0.123, 0.237) 120 168 
Rakovitch E, 2007243 0.1 (0.071, 0.139) 82.8 310 
L/true DCIS recurrence    
Ottesen GL, 2000240 0.155 (0.108, 0.218) 120 168 
L/local invasive carcinoma recurrence     
Rakovitch E, 2007243 0.15 120 310 
Kerlikowske K, 2003166 0.082 (0.066, 0.098) 60 1036 
Lee LA, 2006210 0.12 144 496 
Meijnen P, 2008211 0.084 96 91 
Gilleard O, 2008236 0.13 96 215 
Chan KC, 2001159 0.047 (0.021, 0.1) 47 129 
Fish EB, 1998183 0.068 (0.031, 0.144) 60 88 
Miller NA, 2001203 0.068 (0.031, 0.144) 60 88 
Kestin LL, 2000208 0.032 (0.005, 0.196) 84 31 
Ciatto S, 1990214 0.054 (0.014, 0.192) 66 37 
Szelei-Stevens KA, 2000224 0.093 (0.035, 0.223) 104.4 43 
Douglas-Jones AG, 2002235 0.07 (0.035, 0.133) NA 115 
Ottesen GL, 2000240 0.149 (0.103, 0.211) 120 168 
L/true invasive carcinoma recurrence     
Ottesen GL, 2000240 0.149 (0.103, 0.211) 120 168 
L/local DCIS or invasive carcinoma recurrence per 100 patient-years at risk  
Ciatto S, 1990214 0.011 66 37 
MacAusland SG, 2007215 0.086 (0.055, 0.13) 55.2 222 
West JG, 2007260 0.78 86 82 
L/regional invasive carcinoma recurrence     
Kerlikowske K, 2003166 0.018 (0.012, 0.029) 77.9 1036 
L/contralateral DCIS or invasive carcinoma    
Kestin LL, 2000208 0.036 120 31 
Adepoju LJ, 2006204 0.026 120 92 
Meijnen P, 2008211 0.045 96 91 
Cutuli B, 2002188 0.075 84  
Ottesen GL, 2000240 0.024 (0.009, 0.062) 120 168 
L/contralateral DCIS     
Ottesen GL, 2000240 0.012 (0.003, 0.046) 120 168 
L/contralateral invasive carcinoma    
Fish EB, 1998183 0.057 (0.024, 0.129) 60 88 
Miller NA, 2001203 0.057 (0.024, 0.129) 60 88 
Ottesen GL, 2000240 0.012 (0.003, 0.046) 120 168 

 



 

Table F41. Observational studies of control and systemic outcomes stratified by lumpectomy + radiation 
therapy 
 

Author Probability or Rate Length of Followup Number 
Active 

LR/breast cancer mortality    
Vapiwala N, 2006219 0.04 (0.01, 0.16) 180 192 
Solin LJ, 1996221 0.04 (0.01, 0.07) 180 270 
Jhingran A, 2002251 0 120 150 
Rodrigues N, 2002167 0.03 120 280 
Vicini FA, 2000174 0.009 120 148 
Vargas C, 2005181 0.012 120 313 
Harris ELR, 2000172 0.03 120 146 
Fowble B, 1997230 0 120 110 
Amichetti M, 1997199 0 120 139 
Lee LA, 2006210 0.02 144 310 
Chuwa EW, 2008200 0 60 60 
Meijnen P, 2008211 0.02 96 119 
Mirza NQ, 2000201 0.018 (0.005, 0.07) 132 in DCIS, 144 in DCIS 

with microinvasion 
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Dimpfl T, 1996218 0.013 (0.001, 0.178) 78.4 37 
LR/all cause mortality    
Vapiwala N, 2006219 0.29 (0.18, 0.44) 180 192 
Solin LJ, 1996221 0.13 (0.07, 0.19) 180 270 
Jhingran A, 2002251 0.06 120 150 
Vicini FA, 2001180 0.046 120 148 
Vargas C, 2005181 0.088 120 313 
Fowble B, 1997230 0.06 120 110 
Rodrigues N, 2002167 0.12 120 280 
Harris ELR, 2000172 0.06 120 146 
Amichetti M, 1997199 0.07 120 139 
Lee LA, 2006210 0.11 144 310 
Meijnen P, 2008211 0.031 96 119 
LR/distant metastasis    
Vargas C, 2005181 0.012 120 313 
Lee LA, 2006210 0.02 144 310 
Meijnen P, 2008211 0.042 96 119 
Solin LJ, 1996221 0.04 (0.01, 0.06) 180 270 
Bonnier P, 1999154 0.03 (0.02, 0.04) 60 120 
Cutuli B, 2002188 0.014 (0.006, 0.028) 84 515 
Amichetti M, 1997199 0.004 (0, 0.054) 81 139 
Mirza NQ, 2000201 0.018 (0.005, 0.07) 132 in DCIS, 144 in DCIS 

with microinvasion 
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Dimpfl T, 1996218 0.013 (0.001, 0.178) 78.4 37 
Vapiwala N, 2006219 0.01 (0.003, 0.041) 74.4 192 
Fowble B, 1997230 0.009 (0.001, 0.062) 63.6 110 
Rodrigues N, 2004233 0.005 (0, 0.073) 34 101 
Jhingran A, 2002251 0.003 (0, 0.051) 63 150 
LR/non-brest second malignancy    
Vapiwala N, 2006219 0.3 (0.17, 0.49) 180 192 
Amichetti M, 1997199 0.029 (0.011, 0.074) 81 139 
LR/secondary malignancy    
Amichetti M, 1999217 0.009 (0.001, 0.061) 68 112 
Vapiwala N, 2006219 0.068 (0.04, 0.113) 74.4 192 
LR/mesothelioma    
Deutsch M, 2007189 0.002 (0, 0.017) NA 410 
LR/local DCIS or invasive carcinoma recurrence   
Vapiwala N, 2006219 0.15 (0.08, 0.26) 180 192 
Solin LJ, 1996221  0.19 (0.13, 0.25) 180 270 
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Table F41. Observational studies of control and systemic outcomes stratified by lumpectomy + radiation 
therapy (continued) 
 

Author Probability or Rate Length of Followup Number 
Active 

Omlin A, 2006237 0.28 (0.17, 0.39) 120 166 
Cutuli B, 2002188 0.182 (0.133, 0.23) 120 515 
Rakovitch E, 2008243 0.18 120 305 
Vicini FA, 2000174 0.124 120 148 
Vargas C, 2005181 0.094 120 313 
Harris ELR, 2000172 0.12 120 146 
Adepoju LJ, 2006204 0.084 120 211 
Fowble B, 1997230 0.15 120 110 
Rodrigues N, 2002167 0.13 120 280 
Amichetti M, 1997199 0.14 120 139 
Lee LA, 2006210 0.24 144 310 
Ringberg A, 2000186 0.06 60 66 
Schouten van der Velden AP, 2007163 0.094 60 153 
Takeda A, 2001205 0.06 60 48 
Neuschatz AC, 2001158 0.138 60 55 
Chuwa EW, 2008200 0.058 60 60 
Meijnen P, 2008211 0.088 96 119 
Chan KC, 2001159 0.111 (0.028, 0.352) 47 18 
Mirza NQ, 2000201 0.147 (0.092, 0.226) 132 in DCIS, 144 in DCIS 

with microinvasion 
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Cataliotti L, 1992213 0.088 (0.029, 0.24) 94 34 
Ciatto S, 1990214 0.058 (0.026, 0.124) 66 103 
SahooS, 2005216 0.126 (0.075, 0.205) 63 103 
Dimpfl T, 1996218 0.054 (0.014, 0.192) 78.4 37 
Pinsky RW, 2007244 0.082 (0.061, 0.109) NA 513 
Liberman L, 1997184 0.169 (0.096, 0.28) 75 65 
Warneke J, 1995182 0.023 (0.001, 0.277) 37 21 
Bonnier P, 1999154 0.091 (0.064, 0.128) 51 319 
Jhingran A, 2002251 0.12 120 150 
Rudloff U, 2009257 0.119 120 91 
West JG, 2007260 0.014 (0.002, 0.093) 99 71 
LR/true DCIS or invasive carcinoma recurrence   
Jhingran A, 2002251 0.11 120 150 
Vicini FA, 2001180 0.098 120 148 
Amichetti M, 1999217 0.062 (0.03, 0.125) 68 112 
LR/true DCIS recurrence    
Vicini FA, 2001180 0.029 120 148 
LR/true invasive carcinoma recurrence   
Vicini FA, 2001180 0.067 120 148 
LR/local DCIS recurrence    
Jhingran A, 2002251 0.03 120 150 
Meijnen P, 2008211 0.014 96 119 
Vicini FA, 2001180 0.027 (0.01, 0.07) 86.4 148 
Rodrigues N, 2002167 0.043 (0.024, 0.074) 98.4 280 
Harris ELR, 2000172 0.034 (0.014, 0.08) 85.2 146 
Chan KC, 2001159 0.111 (0.028, 0.352) 47 18 
Fish EB, 1998183 0.111 (0.028, 0.352) 60 18 
Cutuli B, 2002188 0.05 (0.035, 0.073) 84 515 
Amichetti M, 1997199 0.05 (0.024, 0.102) 81 139 
Miller NA, 2001203 0.111 (0.028, 0.352) 60 18 
Lee LA, 2006210 0.09 (0.063, 0.128) 72 310 
Ciatto S, 1990214 0.01 (0.001, 0.066) 66 103 
SahooS, 2005216 0.087 (0.046, 0.159) 63 103 
Solin LJ, 1996221 0.078 (0.051, 0.116) 123.6 270 
Fowble B, 1997230 0.005 (0, 0.068) 63.6 110 
Rodrigues N, 2004233 0.01 (0.001, 0.067) 34 101 
Rakovitch E, 2008243 0.062 (0.04, 0.096) 58.8 305 
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Table F41. Observational studies of control and systemic outcomes stratified by lumpectomy + radiation 
therapy (continued) 
 

F-204 

Author Probability or Rate Length of Followup Number 
Active 

LR/local invasive carcinoma recurrence   
Lee LA, 2006210 0.12 144 310 
Rakovitch E, 2008243 0.08 120 305 
Jhingran A, 2002251 0.03 120 150 
Vicini FA, 2001180 0.088 (0.052, 0.145) 86.4 148 
Meijnen P, 2008211 0.075 96 119 
Rodrigues N, 200167  0.018 (0.007, 0.042) 98.4 280 
Harris ELR, 2000172 0.062 (0.032, 0.114) 85.2 146 
Chan KC, 2001159 0.026 (0.002, 0.31) 47 18 
Fish EB, 1998183 0.026 (0.002, 0.31) 60 18 
Cutuli B, 2002188 0.078 (0.057, 0.104) 84 515 
Amichetti M, 1997199 0.043 (0.02, 0.093) 81 139 
Miller NA, 2001203 0.026 (0.002, 0.31) 60 18 
Ciatto S, 1990214 0.049 (0.02, 0.111) 66 103 
SahooS, 2005216 0.039 (0.015, 0.099) 63 103 
Solin LJ, 1996221  0.089 (0.06, 0.129) 123.6 270 
Fowble B, 1997230 0.027 (0.009, 0.081) 63.6 110 
Rodrigues N, 2004233 0.01 (0.001, 0.067) 34 101 
LR/local DCIS or invasive carcinoma recurrence per 100 patient-years at risk  
Ciatto S, 1990214 0.014 66 103 
 West JG, 2007260 0.16 99 71 
LR/regional recurrence    
Fowble B, 1997230 0.005 (0, 0.068) 63.6 110 
Vapiwala N, 2006219 0.003 (0, 0.04) 74.4 192 
Cutuli B, 2002188 0.017 (0.009, 0.033) 84 515 
Amichetti M, 1997199 0.007 (0.001, 0.049) 81 139 
LR/contralateral DCIS or invasive carcinoma   
Vapiwala N, 2006219 0.16 (0.06, 0.38) 180 192 
Solin LJ, 1996221 0.09 (0.04, 0.13) 180 270 
Meijnen P, 2008211 0 (0, 0) 96 119 
Cutuli B, 2002188 0.071 (0, 0) 84 420 
Vicini FA, 2001180 0.087 120 148 
Harris ELR, 2000172 0.1 120 146 
Jhingran A, 2002251 0.03 120 150 
Adepoju LJ, 2006204 0.045 120 211 
Rodrigues N, 2002167 0.05 120 280 
Fowble B, 1997230 0.018 (0.005, 0.07) 63.6 110 
Amichetti M, 1997199 0.029 (0.011, 0.074) 81 139 
Mirza NQ, 2000201 0.083 (0.044, 0.151) 132 in DCIS, 144 in DCIS 

with microinvasion 
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LR/contralateral DCIS     
Vicini FA, 2001180 0.007 120 148 
Fowble B, 1997230 0.005 (0, 0.068) 63.6 110 
Amichetti M, 1997199 0.014 (0.004, 0.056) 81 139 
LR/contralateral invasive carcinoma   
Vicini FA, 2001180 0.079 120 148 
Fowble B, 1997230 0.018 (0.005, 0.07) 63.6 110 
Miller NA, 2001203 0.026 (0.002, 0.31) 60 18 
Amichetti M, 1997199 0.014 (0.004, 0.056) 81 139 

 



 

Table F42. Observational studies of control and systemic outcomes stratified by LRT 
 

Author Probability or Rate Length of Followup Number 
Active 

LRT/local DCIS or invasive carcinoma recurrence     
Chan KC, 2001159 0.111 (0.015, 0.5) 47 9 
LRT/local DCIS recurrence    
Chan KC, 2001159 0.111 (0.015, 0.5) 47 9 
LRT/local invasive carcinoma recurrence     
Chan KC, 2001159 0.05 (0.003, 0.475) 47 9 

 
 
 
 
Table F43. Observational studies of control and systemic outcomes stratified by LRT 
 

Author Probability or Rate Length of Followup Number 
Active 

LRT/local DCIS or invasive carcinoma recurrence     
Chan KC, 2001159 0.102 (0.043, 0.223) 47 49 
Holland PA, 1998229 0.122 (0.052, 0.261) 35 41 
LRT/local DCIS recurrence    
Chan KC, 2001159 0.102 (0.043, 0.223) 47 49 
LRT/local invasive carcinoma recurrence     
Chan KC, 2001159 0.01 (0.001, 0.141) 47 49 

 
 
 
 
Table F44. Observational studies of control and systemic outcomes stratified by SSM 
 

Author Probability or Rate Length of Followup Number 
Active 

SSM/distant metastasis       
Carlson GW, 2007245 0.009 (0.002, 0.035) 82.3 223 
SSM/local DCIS or invasive carcinoma recurrence     
Carlson GW, 2007245 0.031 (0.015, 0.064) 82.3 223 
SSM/local DCIS recurrence       
Carlson GW, 2007245 0.004 (0.001, 0.031) 82.3 223 
SSM/local invasive carcinoma recurrence     
Carlson GW, 2007245 0.027 (0.012, 0.059) 82.3 223 
SSM/regional recurrence       
Carlson GW, 2007245 0.009 (0.002, 0.035) 82.3 223 
SSM, type I/any recurrence       
Carlson GW, 2007245 0.085 (0.041, 0.168) 82.3 82 
SSM, type I/local DCIS or invasive carcinoma recurrence     
Carlson GW, 2007245 0.061 (0.026, 0.138) 82.3 82 
SSM, not type I/any recurrence       
Carlson GW, 2007245 0.045 (0.017, 0.115) 82.3 88 
SSM, not type I/local DCIS or invasive carcinoma recurrence     
Carlson GW, 2007245 0.023 (0.006, 0.086) 82.3 88 
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Table F45. Observational studies of control and systemic outcomes stratified by lumpectomy + APBI 
 

Author Probability or Rate Length of 
Followup 

Number 
Active 

L  + APBI/breast infection    
Jeruss JS, 2006168 0.032 (0.013, 0.074) 7.35 158 
Bemitez PR, 2006234 0.04 9.5 100 
L  + APBI/late radiation skin change    
Jeruss JS, 2006168 0.089 (0.053, 0.144) 7.35 158 
L  + APBI/pain    
Jeruss JS, 2006168 0.234 (0.175, 0.306) 7.35 158 
L  + APBI/seroma    
Jeruss JS, 2006168 0.152 (0.104, 0.217) 7.35 158 
L  + APBI/skin color change    
Jeruss JS, 2006168 0.114 (0.073, 0.174) 7.35 158 
L  + APBI/skin discoloration    
Jeruss JS, 2006168 0.089 (0.053, 0.144) 7.35 158 
L  + APBI/skin erythema    
Jeruss JS, 2006168 0.108 (0.068, 0.166) 7.35 158 
L  + APBI/subcutaneous tissue changes    
Jeruss JS, 2006168 0.184 (0.131, 0.252) 7.35 158 
L  + APBI/contralateral DCIS or invasive    
Vicini FA, 2008175 0.006 24 195 
L  + APBI/cosmetic -percent of excellent    
Bemitez PR, 2006234 0.63 9.5 100 
L  + APBI/cosmetic -percent of fair    
Bemitez PR, 2006234 0.02 9.5 100 
L  + APBI/cosmetic -percent of good    
Bemitez PR, 2006234 0.35 9.5 100 
L  + APBI/distant metastasis    
Vicini FA, 2008175 0.006 24 195 
L  + APBI/ breast cancer mortality    
Vicini FA, 2008175 0.006 24 195 
L  + APBI/ all causes mortality    
Vicini FA, 2008175 0.013 28.6 195 
L  + APBI/local DCIS or invasive carcinoma recurrence   
Vicini FA, 2008175 0 24 195 
Bemitez PR, 2006, 16978943 0.02 (0.005, 0.076) 9.5 100 
Jeruss JS, 2006168 0.003 (0, 0.048) 7.35 158 
L  + APBI/local DCIS recurrence    
Bemitez PR, 2006234 0.02 (0.005, 0.076) 9.5 100 
L  + APBI/local invasive carcinoma recurrence   
Bemitez PR, 2006234 0.005 (0, 0.074) 9.5 100 
L  + APBI/regional failure    
Vicini FA, 2008175 0.005 (0.001, 0.035) 28.6 195 
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